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THURSDAY, MARCH 31, 1960 


Coneress OF THE UNITED SraTEs, 
ScupcoMMITTEE ON ResEaRCH AND DEVELOPMENT, 
Joint ComMItTreE ON Atomic ENERGy, 
Washington, D.C. 

The subcommittee met, pursuant to notice, at 10 a.m., in room P-63, 
the Capitol, Senator Clinton P. Anderson presiding. 

Present: Senators Anderson and Pastore; Representatives Price, 
Van Zandt, and Bates. 

Also present: James T. Ramey, executive director; John T. Con- 
way, assistant director; George F. Murphy, Jr., professional staff 
member, and Edward J. Bauser, technical adviser, Joint Committee on 
Atomic Energy. 

Chairman ANnpverson. This is an open public hearing of the Sub- 
committee on Research and Development of the Joint Committee on 
Atomic Energy. Congressman Matein Price, chairman of the sub- 
committee, has been delayed this morning by a legislative matter in 
the House. He requested me to open the hearing and expects to join 
us later. 

The subcommittee hearing today is a continuation of hearings held 
before the full committee on January 14 and 15, as to the Army and 
civilian food irradiation programs, at which representatives of the 
Army and the AEC testified concerning the cancellation of the Army 
Food Irradiation Center. At that time the entire national food 
irradiation research program, both military and civilian, was in a 
state of confusion. Mr. Morse, Director of Research and Develop- 
ment in the Army, was unable to advise what the Army’s future 
program would be except that it would concentrate on high dose 
sterilization. The AEC, which had been taken by surprise by the 
Army’s decision, was attempting, in conjunction with the Interde- 
partmental Committee on Radiation Preservation of Foods, to formu- 
late a national civilian program. An ad hoc panel of the Interde- 
partmental Committee was in the process of submitting its recom- 
mendations to the Committee. No one knew what the civilian and 
military food irradiation programs actually were or would be. 

Since then a revised Army program has beds announced. The In- 


terdepartmental Committee has made its recommendations and the 
AEC has prepared its program. The hearing today is to discuss 
these plans and to ascertain what is our national program. 

Accordingly, we have requested representatives from the Depart- 
ment of the Army, the Department of Defense, the AEC, and the 
Interdepartmental Committee on Radiation Preservation of Foods 
to be present this morning to explain the revised programs. 
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(Joint Committee letter requesting Department of the Army to 
testify follows :) 






CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C., March 26, 1960. 






Mr. RicHARD S. Mors, 
Director of Research and Development, Department of the Army, 
Washington, D.C. 

DrAR Mr. Morse: This will confirm previous oral notification to your office last 
week by the Joint Committee staff that the Subcommittee on Research and De- 
velopment of the Joint Committee will hold a public hearing Thursday, March 
31, 1960, at 10 a.m., and 2 p.m., in the Old Supreme Court Chamber (room P-63) 
of the Capitol Building, to consider the current status and future plans of the 
national food irradiation program. 

I would appreciate it if you and other representatives of the Department of 
the Army who are familiar with the current status of the Army’s portion of the 
program will be present to testify. In addition to other facts, the committee 
will be interested in an explanation of the March 1960 revised Army program 
compared with (1) the program prior to October 1959, and (2) the revised Army 
program recommended by the Quartermaster General in December 1959. 

Sincerely yours, 


















MELVIN PRICE, 
Chairman, Subcommittee on Research and Development. 
Chairman Awnperson. Our first witness will be Mr. Richard S. 
Morse, Director of Research and Development for the Department of 
the Army. 







STATEMENTS OF RICHARD S. MORSE,* DIRECTOR OF RESEARCH 
AND DEVELOPMENT, DEPARTMENT OF THE ARMY; DR. JOHN L. 
SCHWAB, SPECIAL ASSISTANT TO DIRECTOR, R. & D.; MAJ. GEN. 
C. C. CALLOWAY, DEPUTY QUARTERMASTER GENERAL FOR 
OPERATIONS, OFFICE OF THE QUARTERMASTER GENERAL; 
BRIG. GEN. WILLIAM J. ELY, DIRECTOR OF ARMY RESEARCH, 
OFFICE, CHIEF OF RESEARCH AND DEVELOPMENT; DR. R. G. H. 
SIU, TECHNICAL DIRECTOR, R. & E. DIVISION, OFFICE OF THE 
QUARTERMASTER GENERAL; DR. J. B. YOUMANS, TECHNICAL 
DIRECTOR, U.S. ARMY MEDICAL RESEARCH AND DEVELOPMENT 
COMMAND, OFFICE OF THE SURGEON GENERAL; COL. L. M. 
HURSH, CHIEF, MEDICAL RESEARCH BRANCH, U.S. ARMY RE- 
SEARCH AND DEVELOPMENT COMMAND, OFFICE OF THE 

SURGEON GENERAL 


Mr. Morse. I am very glad to be here, Senator. 
Mr. Chairman and gentlemen of the committee, I am Richard S. 
Morse, Director of Army Research and Development and have been 
designated to represent the Army today. I have supporting wit- 
nesses whom I would like to introduce to you: 

Dr. John L. Schwab, Special Assistant to the Director of Research 
and Development. 

Maj. Gen. C. C. Calloway, Deputy Quartermaster General for 
Operations, Office of the Quartermaster General. 








































*Background as furnished by the Department of the Army: 

Mr. Richard S. Morse, following his resignation as president, National Research Corp., 
Cambridge, Mass., became Director of Research and Development for the Department of 
the Army on June 1, 1959. As Director of Research and Development, Mr. Morse is re- 
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Brig. Gen. W. J. Ely, Director of Army Research, Office, Chief 
of Research and Development. 
Dr. R. G. H. Siu, Technical Director, R. & E. Division, Office of 
the Quartermaster General. 
Dr. J. B. Youmans, Technical Director, U.S. Army Medical Re- 
search and Development Command, Office of aa Surgeon General. 
Col. L. M. Hursh, Chief, Medical Research Branch, U.S. Army 
Research and Development Command, Oilice of the Surgeon General. 
Mr. Robert B. Foster, Jr. Chief, Property Division, Deputy Chief 
of Staff for Logistics. 
(The full prepared statement of Mr. Morse will be found on p. 699.) 
Mr. Morsp. In my previous appearance before the Joint Commit- 
tee on Atomic Energy on January 14, 1960, I testified that, as a result 
of my investigation of the Army’s food irradiation research pro- 
gram, I had suggested to the Army Chief of Staff that construction of 
a pilot plant at Sharpe General Depot, Stockton, Calif., be suspended 
indefinitely, and that the Chief of Research and Development, De- 
partment of the Army, prepare and submit a revised research pro- 
ram on radiation preservation of food, stressing fundamental stud- 
ies. This pilot plant was designed with food processing lines and 
radiation sources to sterilize approximately 1 1,500 pounds of meat per 
hour—operated on a 24-hour schedule, it w ould have been capable of 
supplying meat to approximately 30,000 troops. 





sponsible for supervision of the Army research and development program with the authority 
and responsibility equivalent to that of an Assistant Secretary. 

Mr. Morse was born on August 19, 1911, in Abington, Mass., and received a bachelor of 
science degree from Massachusetts Institute of Technology in 1933. Following graduate 
work in physics at the Technische Hochschule. Munich, Germany, he spent 5 years in 
research work at Eastman Kodak Co. and Distillation Products, Inc., in Rochester, N.Y. 
In 1940, Mr. Morse organized National Research Corp. and served as its president until 
his resignation in 1959. National Research Corp. is one of the country’s principal sup- 
pliers of industrial vacuum equipment and has played a prominent part in the development 
of new processes for vacuum dehydration, vacuum metallurgy, vacuum metalizing, pro- 
duction of rare metals, and petrochemical production. 

Mr. Morse is generally recognized as one of the early pioneers in the field of high vacuum 
technology and has been particularly successful in the launching of new business ventures 
in partnership with other industrial organizations. He has been associated with many 
new technical enterprises growing out of research activities of National Research Corp. 
He has, at one time, served as president and director, Columbia-National Corp. ; president, 
NRC Equipment Corp.: president, Minute Maid Corp.; president, NRC Metals Corp.; 
director, Escambia Chemical Corp.; president, Vaculite Corp.; and president, Vacuum 
Metals Corp. 

Mr. Morse also has been associated with various engineering and development programs 
relating to the national defense effort. In addition to having acted as civilian adviser 
to the Atomic Energy Commission and the Office, Secretary of Defense, he has served on 
the following committees: the Army Ordnance Research and Development Advisory Com- 
mittee ; the Technical Advisory Panel of the Department of Defense on Chemical, Radiologi- 
eal, and Biological Warfare; the Army Scientific Advisory Panel; and the Defense Science 
Board. Mr. Morse was Chairman of the Army Scientific Advisory Panel from October 
1958 until May 1959. In 1959 he received the honorary degree of doctor of engineering 
from Brooklyn Polytechnic Institute. 

Organization memberships include the American Chemical Society and the Institute of 
Aeronautical Sciences. Club memberships are St. Botolph (Boston), Army-Navy Club, 
and Quissett Yacht Club. 
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The reasons which I gave for my decision to suspend construction 
of the pilot plant and to reorient the research program were: 

(a) Basle of studies confirming any substantial economic advantage 
to the Armed Forces accruing from the use of irradiated foods. 

(6) Lack of an urgent operational requirement. 

(c) Evidence of animal anomalies resulting from the wholesome- 
ness studies. 

(zd) Unsolved complex fundamental research problems requirin 
resolution prior to the initiation of large-scale operations. Typica 
of such are: 

1. Development of procedures for improving the taste, appearance, 
odor, and troop acceptability of irradiated foods, particularly beef— 
a high tonnage item. 

2. The identification of chemical changes in foods resulting frova 
the irradiation process. 

3. Studies on the mechanism and procedures for controlling proteo- 
lytic enzymes. 

4. Studies on the mechanism of killing radioresistant micro-organ- 
isms. 

5. Development of suitable packaging materials and procedures. 

At the time of my previous testimony I had not received the revised 
research program which I had requested from the Chief of Staff. By 
memorandum dated March 7, 1960, the Vice Chief of Staff of the 
Army forwarded to my office a copy of the revised research program. 
On March 10, 1960, I forwarded the Army program to the Director 
of Defense Research and Engineering for his approval. On the same 
date I forwarded the approved plan to the Assistant to the Secretary 
of Defense (Atomic Energy). It is my understanding that copies 
of this correspondence and the approved program have been made 
available to your committee. I have copies of this correspondence 
and the approved plan which I should like to submit at this time for 
the ne 

Chairman Anperson. Without objection, we will place them in the 
record. 

(The correspondence referred to follows. See pt. 1, p. 243, for the 
March 1960 revised program. ) 


Marcu 7, 1960. 
Memorandum for: Director of Research and Development. 


Subject: Revised Army food irradiation program. 


1. In your memorandum of September 10, 1959, concerning the Army irradi- 
ated food program you requested that the Chief, Research and Development, 
submit a revised research program directed toward fundamental studies in the 
field of food irradiation. This program would be exclusive of all work relating 
to acceptability studies and the feeding of humans except on a very limited 
seale consistent with future interpretation of animal work. 

2. My memo to you of October 15, 1959, advised that the Quartermaster 
General had been instructed to prepare and submit a revised detailed research 
program oriented toward the early determination of the wholesomeness of cer- 
tain key dietary items of irradiated food. The revised Quartermaster research 
plan has been received and is attached. 

3. The revised program describes research tasks for the solution of unsolved 
fundamental research problems in the general areas of military applications and 
economic analysis, assurance of wholesomeness, pre- and post-irradiation studies, 
destruction of micro-organisms, nuclear effects on food, acceptance testing, and 
development of packaging. As a part of the revised program, the Quartermaster 
General states a requirement for new radiation source instruments and asso- 
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ciated minimal food preparation facilities to support the fundamental research 
proposed in this program. 

4. The revised plan has been subjected to critical Army staff review and 
analysis, the details of which are at inclosure 2. 

5. Pertinent to any decision on the revised Army irradiated food program are 
the continuing interest of Congress and the national civilian program now 
under consideration by the Interdepartmental Committee on Radiation Preserva- 
tion of Food. The proposed revised program and research facility will comple- 
ment the national civilian program. 

6. Approval of this program will require $500,000 R.D.T. & E. money in addi- 
tion to the $500,000 currently programed for this project in the President’s budget 
for fiscal year 1961. Following notification of your position in this matter, 
the necessary action can be taken to support the funding requirements of the 
program for fiscal year 1961. 

7. I recommend that you take the following actions with respect to this 
program : 

(a) Approve the Quartermaster revised research program at enclosure 1, 
with the exceptions enumerated in the draft implementing instructions to the 
Quartermaster at enclosure 5. 

(0) Approve and transmit the proposed memorandum at enclosure 3 to the 
Director, Defense Research and Engineering, outlining the Army’s revised pro- 
gram and seeking DOD approval thereof, including the changed utilization of 
the funds now in AEC. 

(c) Approve and transmit the proposed memorandum at enclosure 4 to the 
Assistant to the Secretary of Defense (Atomic Energy) for use by that office 
in informing the Joint Congressional Committee on Atomic Energy of the Army’s 
action with respect to this program. 

G. H. BECKER, 
General, U.S. Army, Vice Chief of Staff. 


DEPARTMENT OF THE ARMY, 
OFFICE OF THE DIRECTOR OF RESEARCH AND DEVELOPMENT, 
Washington, D.C., March 10, 1960. 
Memorandum for: The Director of Defense Research and Engineering. 
Subject: Revised Army irradiated food program. 


1. Shortly after assuming my present office on June 1, 1959, I initiated an 
investigation of the Army’s irradiated-food program with special attention to 
the plans for construction of a $7.5-million pilot plant at the Sharpe General 
Depot, Stockton, Calif. 

2. My findings led me to suggest to the Army Chief of Staff, by memorandum 
of September 10, 1959, that the planned construction of the pilot plant be 
suspended indefinitely and that the Chief of Research and Development, Depart- 
ment of the Army, prepare and submit a revised research program emphasizing 
fundamental research. 

3. The revised Army irradiated-food program, which I had requested, has 
been submitted to my office for approval. <A copy is attached as enclosure I. 

4. The revised program describes seven major research tasks to be accom- 
plished over a 6-year period (fiscal years 1961-66, inclusive). These research 
tasks are oriented toward resolving the unsolved fundamental research prob- 
lems associated with the subject program in the areas of military applications 
and economic analyses, assurance of wholesomeness, pre- and post-irradiation 
studies, microbiology, nuclear effects on foods, acceptance testing, and develop- 
ment of packaging. The cost of the research proposed is $5.130 million over the 
6-year period. The fiscal year 1961 research funding level proposed by the 
Quartermaster was $1.265 million. The Army staff review of the revised pro- 
gram scaled this amount to $1 million. The President’s fiscal year 1961 budget 
provided only $500,000 for radiation preservation of food research. Therefore, 
a deficiency of $500,000 research funds in fiscal year 1961 exists. Approxi- 
mately $300,000 of this deficiency could, with your approval, be funded out of 
the unexpended balance of DOD emergency R. & D. funds passed to AEC in 
fiscal year 1958 by the Army for construction of the original hi-fi component of 
the suspended pilot plant. 

5. Adequate support of the revised program necessitates the construction of 
a radiation research facility consisting of a variable voltage 1-12 MEV (million 
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electron volt) linear electron accelerator; a 1-million curie Cobalt-60 gamma 
radiation instrument; and minimal associated food preparation and laboratory 
facilities. The required research capabilities had been incorporated in the pro- 
posed pilot plant, construction of which has been suspended. 

6. The cost of the required research facilities is estimated as follows: 


Ue RO I $300, 000 
Electron accelerator (Linac) : 400, 000 
Cobalt 60 irradiator (Hifi) : 1, 100, 000 


Estimated total 1, 800, 000 


The Quartermaster General proposes that the construction of the radiation 
research facility be funded out of the approximately $2,100,000 unexpended 
Department of Defense emergency research and development funds of the original 
$2,500,000 which was passed to the Atomic Energy Commission by the Army in 
fiscal year 1958 for construction of the Hifi component of the suspended pilot 
plant: $400,000 of these funds has been spent on design of the original Hifi; 
$650,000 of other funds has been spent on the original Linae on which construc- 
tion is about 60 percent complete. The work accomplished for these sums will, in 
part, contribute to the planned construction of the revised research facility. It 
is proposed to modify, for the estimated $1,800,000 above, the original Linac and 
Hifi specifications to evolve research rather than pilot plant instruments. 

7. It is my intention to approve the QM revised irradiated food program with 
respect to the proposed research. I am convinced that the proposed supporting 
research facilities are necessary for proper conduct of this program. I should, 
therefore, like to concurrently grant approval for construction of these requested 
facilities. Prior to taking this course of action, I should like to obtain Depart- 
ment of Defense approval of the proposed funding for the revised program 
research facility and fiscal year 1961 research portion of the program. While the 
$2,500,000 was originally furnished by DOD to the Army for the express purpose 
of constructing a cobalt 60 source for the pilot plant, I feel that the use of the 
residue of this sum for modification and completion of the Varian Associates 
Linac, construction of a modified Hifi together with minimal associated food 
preparation facilities, and partial funding of the fiscal year 1961 research funds 
deficiency is a sound investment of research and development funds. 

8. I recommend your approval of the plan for funding the proposed research 
facility and part of the fiscal year 1961 research proposed in this program out of 
the $2,100,000 unexpended balance of the $2,500,000 Department of Defense 
emergency research and development funds now in the ABC possession. An 
early reply will be greatly appreciated. 

RicHaArD S. Morse, 
Director of Research and Development, Department of the Army. 


Maron 10, 1960. 
Hon. Rosert B. Lover, 
Assistant to the Secretary of Defense (Atomic Energy), 
Washington, D.C. 


Dear GENERAL LopErR: On January 14, 1960, before an open session of the Joint 
Committee on Atomic Energy, Congress of the United States, I presented a 
detailed history of the Army’s research efforts in the radiation sterilization of 
foods field together with an explanation of my actions taken with respect to the 
program. 

I testified that, as a result of my investigation of this program, I had suggested 
to the Army Chief of Staff that the planned construction of a pilot plant at Sharpe 
General Depot, Stockton, Calif., be suspended indefinitely, and that the Chief, 
Research and Development, Department of the Army, prepare and submit a 
revised research program on radiation preservation of food stressing fundamental 
studies. 

At the time of my testimony I had not received the requested revised research 
program and so stated to the committee. The committee requested that its 
memebrship be informed when I had received the revised program and rendered a 
og relative to the future scope and direction of the irradiated food research 

ort. 

I have now received the Quartermaster Corps proposed revised program, food 
preservation by ionizing energy, with a recommendation from the Army Chief of 
Staff that the program, with minor modification, be approved. 
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The revised program represents a 6-year, $5.130 million effort with a recom- 
mended level of funding for fiscal year 1961 of $1 million. Seven research tasks 
in the areas of military applications and logistic analyses, assurance of whole- 
someness, pre- and post-irradiation studies, destruction of microorganisms, 
nuclear effects on foods, acceptance testing and development of packaging com- 
prise the research program. Integral to the proposed revised program is the 
requirement for a supporting radiation research facility which will include a 
1-12 Mev (million electron volt) variable voltage linear electron accelerator 
(Linac); a million curie cobalt 60 gamma irradiator (Hifi); and minimal 
associated food preparation and laboratory facilities. 

Funds for the support of the fiscal year 1961 research portion of the program 
are available within resources of the Chief, Research and Development, Depart- 
ment of the Army. 

The revised program proposes that the funds for construction of the research 
facility and approximately $300,000 of the $1 million planned research for fiscal 
year 1961 be obtained from the approximately $2.1 million unexpended balance of 
the original $2.5 million DOD research and development emergency funds pro- 
vided the Army in fiscal year 1958 and passed to the AEC for construction of a 
cobalt 60 high intensity food irradiator (Hifi) component of the now suspended 
pilot plant. Estimated additional cost of the proposed research facility is $1.8 
million which includes $300,000 for the food preparation and laboratory ad- 
junct ; $400,000 for the revised Linac; and $1,100,000 for the revised Hifi. The 
$1.8 million cost of the proposed research facility is in addition to the $400,000 
already spent on design of the original Hifi and the $650,000 spent for design 
and construction of the original Linac (now 60 percent complete). Some por 
tion of the work accomplished with the moneys previously expended will con- 
tribute to the design and construction of the revised Hifi and Linac instruments. 

I have approved the revised program with minor modifications related to time 
phasing of certain work and the associated funding. In this connection, I have 
requested that the DOD grant to the Army the requisite authority for application 
of the unexpended balance of the previously mentioned fiscal year 1958 DOD re- 
search and development funds, now in AEC possession, to the funding of the con- 
struction of the revised research facility, and partial funding of the fiscal year 
1961 research. I am confident that my request will receive favorable considera- 
tion. 

The revised research program which the Army contemplates is complementary 
to the national civilian radiation processed foods program currently sponsored 
by the Interdepartment Committee on Radiation Preservation of Food. The 
Army proposes to support to the maximum the civilian program. 

In summary, it can be said that the Army is continuing to foster actively funda- 
mental research in the radiation preservation of food field. 

I will keep your office informed of future developments in this area in order 
that you may, in turn, keep the membership of the Joint Committee on Atomic 


Energy fully and currently aware of the Army’s activities in the radiation preser- 
vation of food field. 


Sincerely, 
RIcHARD S. MorsE, 
Director of Research and Development. 


Marcu 11, 1960. 
Memorandum for : The Chief of Staff. 


Subject : Revised Army food irradiation program. 

1. Reference your memorandum, subject as above, dated March 7, 1960, with 
five enclosures. 

2. The Quartermaster plan, modified in collaboration with representatives of 
the Chief of Research and Development and the Quartermaster General, as shown 
in enclosure 2, is approved for implementation. The memoranda to the Assistant 
to the Secretary of Defense (Atomic Energy) and Director Defense Research and 
Engineering have been signed and forwarded. 

RIcHARD S. MORSE, 
Director of Research and Development. 
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DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING, 
Washington, D.C., March 24, 1960. 


Memorandum for: The Director of Research and Development, Department of 
the Army. 

Subject: Revised Army irradiated food program. 

Reference: Department of the Army memo to DDRE dated March 10, 1960, same 

Subject. 

This office is in general agreement with the revised food irradiation program 
as outlined in the reference, subject to the understanding that you will investi- 
gate further the desirability of using a less expensive and more appropriate 
linear accelerator rather than the high capacity 24 Mev. machine proposed; and 
that the proposed program for the succeeding fiscal year can be supported from 
the Regular Army R.D.T. & E. appropriations. 

In granting this program approval it is assumed that the necessary funding 
arrangements and any matters pertaining to the facilities involved will be 
accomplished through established channels. 

HERBERT F’. YORE. 


MARCH 28, 1960. 
Memorandum for: The Chief of Research and Development. 
Subject : Revised Army irradiated food program. 

1. Reference: Director of Defense R. & E. memorandum for the Director of 
Research and Development, Department of the Army, above subject, dated March 
24, 1960, copy attached. 

2. The Director of Defense Research and Engineering by referenced memo- 
randum has granted program approval of the revised irradiated food program 
subject to the understanding that the desirability of using a less expensive and 
more appropriate electron radiation source, rather than the high capacity unit 
proposed, will be investigated and that the proposed program for the succeeding 
fiscal years can be supported by the regular R.D.T. & E. appropriations. 

3. It is requested that you review the desirability of using a less expensive low 
capacity research electron radiation source rather than modifying the high 
capacity unit now being designed and fabricated by Varian Associates, Inc. 
Such review should carefully consider the total relative net cost of each unit 
including associated facilities, building, utilities, and operating costs as well as 
salvage value of the present incomplete unit. It is requested that you inform 
me of your decision on this matter by April 20, 1960. 

4. It is further requested that you take appropriate action to implement this 
revised program. 

RicHarp §S. Morss, 
Director of Research and Development. 

Mr. Morse. On March 24, 1960, I received general program ap- 
proval from the Director of Defense Research and Engineering. 

Before discussing the revised program I believe it necessary to 
clarify two important points concerning the Army’s program. 

Chairman ANprerson. When you say that you have copies of cor- 
respondence and the approved plan which you would like to sub- 
mit for the record, we have in our record this revised program which 
was put in, in the previous hearings. Is that the revised program 
you are referring to? 

Dr. Scuwas. That is right. 

Mr. Morse. First, it has been suggested in some quarters that the 
Army has “dropped the ball” with respect to its effort in the radia- 
tion preservation of food research field. The suspension of the con- 
struction of the pilot plant at Stockton, Calif., has been misin- 
terpreted as indicating that the Army’s program has been canceled. 
The facts are that the Department of the Army has maintained, 
without interruption, an active research program from 1954 to the 
present, and is continuing an active research program. 
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Secondly, there appears to be a misunderstanding relative to the 
extent of the Army’s interest in, and work on, the low-dose—pasteur- 
ization—radiation treatment of foods. The current Army program, 
while emphasizing research in high-dose treatment—sterilization— 
of foods, has not neglected low-dose treatment—pasteurization. We 
have made significant contributions in the low-dose area. The Quar- 
termaster General is preparing a detailed technical monograph on 
the work which the Army has accomplished in the low-dose treatment 
of foods. 

The revised Army research program provides for an expenditure 
of $5.130 million for fundamental research over a 6-year period (fiscal 
years 1961-66, inclusive). The research will be con or under seven 
major tasks, 

1. Military applications and economic analyses; 

2. Assurance of wholesomeness; 

Preirradiation and postirradiation studies; 
. Destruction of micro-organisms ; 

Nuclear effects on foods; 

. Acceptance testing; and 

7. Packaging studies. 

To support this program it is necessary to construct a radiation 
research facility which will include: 

1. A variable voltage electron accelerator. 

The linear accelerator was originally designed as a high volume 
processing unit for installation at the Stockton facility. To date 


1 O> Ot pp Oo 


_approximately $600,000 has been expended for design and partial 


fabrication. Although this unit is not ideally suited as a research 
unit, it is capable of being modified and completed to meet the needs 
of the research program. However, before final decision, a detailed 
review will be made to determine the desirability of using a less ex- 
pensive electron accelerator more suitable as a research tool. 

Chairman Anperson. Mr. Morse, that top item of $80,000, on the 
chart you have on the stand, that has been added in the last day or two? 
(See chart 2, p. 694.) 

Mr. Morse. General Ely, would you care to comment? 

Chairman Anperson. It is not what you sent us yesterday. 

General Ey. It is not in the program as we approved it for the 
Quartermaster General to conduct with the funds to be made available 
to him. 

Chairman AnpErson. Wouldn’t it be proper to say that it had been 
added recently ? 

General Ey. That is correct, sir. That item will be funded from 
Army Research Office funds, not made available to the Quartermaster 
General for the conduct of his program. 

Chairman Anperson. How about next year? The Quartermaster 
wanted $80,000 for next year also? 

General Ety. We feel that $80,000 will do the work on an evaluation 
of the logistics and economics that we need at this time. 

Mr. Morse. We have put that in red to indicate that it is not wholly 
within the Army Quartermaster program. These are funds within 
the Army. It is not work to be done by the Quartermaster Corps. 
It is a logistical study to be done by the Office of Research and 
Development. 
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Chairman Anperson. You had a chart in December that showed a 
need for $80,000 for 1961 and $80,000 for 1962. That was in Decem- 
ber. Has that been changed and only one $80,000 is going to be used ¢ 

General Exry. The December chart that you have made reference 
to is the program submitted by the Quartermaster General as they 
felt the money should be spent for the conduct of future research. 
The program that we have drawn, revising slightly other features of 
the Quartermaster General’s program, includes this change and a few 
others. 

Mr. Morse. I think, Senator, you are looking at the original pro- 
gram and not the revised one. 

Chairman Anprrson. Yes, but the original program with the two 
$80,000 figures in was not approved by just one group, but by the 
National Research Council-National Academy of Sciences, and by the 
Chairman of the Committee on Irradiation Preservation of Food. I 
am trying to find out what expert decided to take it out and in the 
last 48 hours put part of it in for this year. 

Mr. Morse. That is not quite the way it happened. 

Chairman Anprerson. This has a December dateline instead of the 
current one which does not have the December dateline. 

Mr. Morse. The program which you have in your right hand is 
the draft program (December 1959) which was not approved by the 
Chief of Staff of the Army. (See pt. 1, pp. 147, 164.) 

Chairman Anperson. But the item of $80,000 was approved, was 
it not, by this group? The National Academy of Sciences said in their 
opinion the proposed December funding should be recognized as mini- 


mum. That was the program presented by the Quartermaster Corps 
to the National Research Council and National Academy of Sciences 
who said: 


The program as presented by the Quartermaster Corps is an excellent one, 
execution of which will require adequate funding. In our opinion the proposed 
funding as requested should be recognized as minimum. (See pt. 1, p. 240.) 

That included two $80,000 items. Then when you sent us this a 
day or two ago it had no $80,000 item at all. This morning there is 
one $80,000 item in. I am trying to find out how they come in and 
how they come out. 

General Ery. I believe I can explain it, sir. All of this relates to 
the problem of funding. The program that the Quartermaster Gen- 
eral submitted is the program he would like to see carried forward 
assuming that the funds could be made available. The program that 
was approved by the National Research Council is also the one that 
they would like to see carried out, assuming the funds could be made 
available. When we get to the funding for fiscal year 1961 we find 
that we do not have in the Army program sufficient funds to do what 
was proposed in the Quartermaster Ganstks program of December. 

Chairman ANnperson. By $265,000. 

General Err. That is correct. 

Chairman Anprerson. They wanted $1,265,000 and you have a 
million. 

General Err. That is correct, sir. So we are making available to 
the Quartermaster under our present approved program a million 
dollars for their part of the continuation of the food research pro- 
gram. We will carry out with funds in the Army Research Office the 
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logistic and economic studies in the first year which we believe will 
answer the questions that we think need to be answered. 

Chairman Anperson. In your footnote, Mr. Morse, you mention 
this linear accelerator. 

Mr. Morse. Yes, sir. 

Chairman Anverson. I received my copy of the April issue of Nu- 
cleonics yesterday, and I was reading that last night, and on page 31 
J came across this paragraph : 


The Army’s new research center successor to Stockton, Calif., will include an 
electron accelerator built by Varian Associates with a $400,000 support lab. The 
site will be selected after a thorough review of the needs of both the Army and 
civilian programs. The latter is expected to make use of the Army facilities 
as well as X-ray machines. Varian has done 80 percent of the work on a 24-Mey. 
Linac for the Army and will scale it down to 12 Mev. at a cost of $400,000. 
One million is available for the cobalt 60 source. 


Do you regard that as a reasonably accurate report of what has 
taken place? 

Mr. Morse. Not completely. 

Chairman Anperson. What is inaccurate about it? 

Mr. Morse. I don’t know whether we are or are not going to use 
the current Linac. I suspect we will. We intend to find the cheapest 
means of getting a source of electrons. We agree and the AEC con- 
curs with us that we do need an electron source. I have not seen 
that article and I have no idea where the editor got the information. 
So I really can’t comment on it very intelligently. 

Chairman Anprrson. Did the AEC recommend the linear accel- 
erator ? 

Mr. Morse. Recommend it? 

Chairman ANnpDerson. Recommend it, yes. 

Mr. Morse. I can’t say they recommended it. I don’t know that it 
is exactly their province to recommend what we do. I had luncheon 
the day before yesterday with the AEC people and it was my impres- 
sion that we were generally in agreement that as a research tool it 
was desirable and essential that we proceed with an electron source. 
Whether this is the one we use or not is subject to a good hard look-see 
in terms of dollars. 

Chairman ANnpberson. You did send them the report to review and 
they did review it on December 11 and General Luedecke sent back a 
letter to General McNamara, Quartermaster General, and said that— 
“The necessity for a linear accelerator is less apparent, however. It appears 
that requirements relating to study of induced radioactivity can probably be 
fulfilled with existing facilities. With information presently available to us, we 
could not concur in the need for a linear accelerator at this time.” 

The complete letter from which I am reading is set out on pages 238 
and 239 of the printed hearings. (See pt. 1, pp. 238-239.) 

Mr. Morse. I have been informally advised, and I assume you are 
going to discuss this with the AEC representatives—you can ask them 
now if you care to—if they would concur that as a research tool we 
should study and employ a linear accelerator or at least a source of 
electrons. 

Chairman Anperson. Is there anyone from AEC to comment on 
this? 

Mr. Fionerc. I am here, Senator. 

32249—60—pt. 2——2 
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Chairman Anpverson. Does this statement by General Luedecke 
represent the position of the AEC or not? 

Mr. Fiosere. I think I can state the position this way. I was aware 
of General Luedecke’s letter although not until recently. I think 
it can fairly well be said that the use of an electron source is a useful 
addition to the program, and that it should not be dismissed out of 
hand by any manner of means, because it does have certain advan- 
tages over the cobalt source, or at least certain different applications 
from the cobalt source. Therefore, it can’t be considered an extrava- 
gant tool in that sense. 

Chairman Anperson. What did the Surgeon General say about it, 
Mr. Floberg? 

Mr. Fiozerc. The Surgeon General ? 

Chairman ANpeErsoN. Did he recommend against the use of it? 

Mr. Fioserc. I don’t know, sir. 

Chairman Anperson. Mr. Morse, do you know whether he did? 

Mr. Morse. We have Dr. Youmans here who is representing the 
Surgeon General. I suggest he answer himself. 

Chairman Anprerson. Did the Surgeon General recommend against 
this as inducing radioactivity ? 

Dr. Youmans. He did not recommend it. 

Chairman Anperson. He did not recommend against it ? 

Dr. Youmans. No, sir. He did not recommend it. He did con- 
cur in its use as a research tool. 

Chairman Anprerson. Did he recommend against using it as a part 
of these facilities ? 

Dr. Youman. He recommended against using it in the production 
of food in which induced radiation might occur, but not as a research 
tool. 

Chairman AnpErson. Was any attention paid to the recommenda- 
tion of the Surgeon General ? 

This is not purely in a research sense. This is a facility for the 
irradiation of food. 

Mr. Morse. No, sir, this is not. This is a research facility and we 
are not going to produce food. I want to make that perfectly clear. 
It has been my position from the beginning, not to go ahead with 
Stockton on the basis it was premature in the light of the state of 
the art, the projected cost, and any urgent military requirement. We 
are now discussing additional research to find whether we can or can- 
not effectively irradiate food and end up with a useful product, either 
for peaceful use or for the military. I think as far as the electron 
source is concerned, we are all concerned with any prospect of induced 
radioactivity, as I gather you are by your line of questioning. 

Chairman Anperson. Exactly. 

Mr. Morsz. I have investigated this as thoroughly as I can with the 
Office of the Surgeon General, Dr. Youmans, and the Atomic Energy 
Commission. You will note that while the original requirement for 
LINAC was 24 million volts, this is not our intention. We are going 
to redesign the unit. I doubt very much personally whether we will 
ever use it above 5 million volts. Asa research tool we need a variable 
voltage electron source—and that: is precisely the terms I have used in 
my statement—a variable voltage electron accelerator. I do not say’ 
LINAC or one made by Varian. ee : 
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Mr. Fuozerc. This letter of General Luedecke was written at the 
time that a 24 million electron volt accelerator was under discussion 
and referred to that level of energy accelerator. 

Mr. Morse. That is the type of thing which the Surgeon General 
was directing his interest to and very properly. I think it was a mis- 
take and we admit it. 

Representative Bares. Do you expect to locate this at Natick? 

Mr. Morse. There is no decision to locate it now. 

Representative Bares. Does the Army expect to centralize its food 
research at Natick? 

General Cattoway. As I understand the question, is it the intention 
of the Quartermaster Corps to centralize its food research at Natick. 
That has been so recommended by the Quartermaster. 

Chairman AnpEerson. Would that include this? 

General Cattoway. At that time it did not include this because we 
had no approved program. It might be advantageous to include it at 
Natick. See directive from the Chief of Research and Development 
requires that a study be made to determine the location of this facility. 

Representative Bares. Would it make sense to put all your research 
specialists together ? 

General Cattoway. It appears that it would. 

Representative Bares. And isn’t the space available up there? 

General Catioway. I think it is. 

Representative Van Zanpr. I am a member of a two man commit- 
tee of the House Armed Services Committee charged with the responsi- 
bility of looking into this research effort at Massachusetts. Would 
you restate the policy again of the Quartermaster General ? 

General Catioway. It is to concentrate his research facilities at 
Natick. The question is food research facilities. 

Representative Van Zanpr. That means the removal of your re- 
search as far as food is concerned from the Chicago area. 

General Cattoway. As far as the food laboratories are concerned ; 
yes, sir. 

Mr. Morse. I think you should realize that the principal research 
facilities of the Quartermaster Corps are at Natick in terms of people 
= assets. ‘The Food Containers Institute is the only portion left in 

thicago. 

General Cattoway. We have five research divisions in the organiza- 
tion at Natick and two at Chicago. 

Representative Bares. You intend to close the ones at Chicago? 

General Cattoway. That is the Quartermaster’s desire. 

Repessuitetive Van Zanvt. What have you at Natick at the mo- 
ment ¢ 

General Cattoway. We have five research divisions consisting of 
pioneering or basic research. We have human environmental re- 
search. We have chemical and plastic research. Clothing, textile, 
and footwear research and mechanical items research for which the 
Quartermaster General is responsible, and the command headquarters. 

Representative Van Zanpt. What did you take from Philadelphia? 

General Cattoway. We took primarily the clothing and textiles. 

Representative Van Zanpr. You have not yet made a decision as 
to whether or not you would locate this accelerator there? 
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General Cattoway. No, sir. We have been directed by the Chief 
of Research and Development to make a study and submit it to him 
with our recommendations, which will get underway soon. 

Representative Barres. Would it make sense to put it all together? 

General Cattoway. To me, yes, sir. 

Representative Bares. What argument would you have to the 
contrary ¢ 

General Catioway. I don’t know, unless there would be some 
safety requirements which could not be met at that location. I know 
of none at this time. 

Mr. Morse. I would say that congressional arguments would be 
the principal ones involved of not putting it in Natick. 

Representative Bares. We would like to remove ourselves from 
that and just operate on the basis of facts. 

General Cattoway. I have spent the last 514 years commanding 
the Research and Development Command with headquarters at Na- 
tick, and I agree with the statement as made. 

Chairman Anperson. Now the question has been raised of operat- 
ing on fact. I want to ask Mr. Fobire if he is real sure that Mr. 
Luedecke’s letter was written about the early program or revised pro- 
gram, because it was dated December 11 and he said the Atomic Energy 
Commission appreciated the opportunity to review the draft revised 
Army program, and it had been cut from 24 to 12 million electron 
volts. What is the basis for your statement that it was not ? 

Mr. Froszerc. I thought it was. I thought they were still talking 
about 24. 

Chairman Anperson. When they say they are not? 

Mr. Frioserc. That was our understanding at the time. If I am 
wrong, I am wrong. 

Chairman Anperson. I don’t know. I am just following Mr. 
Bates’ injunction of trying to get down to the facts. I call your 
attention to the fact that this was December 1959. It is not the origi- 
nal program but the revised Army program. 

Mr. Morse. That is a draft program, Mr. Senator, which your 
staff insisted on having before it was adequately staffed in the Army. 
I agreed to send it over r against my better judgment. 

Chairman Anperson. I call attention to page 11, Mr. Floberg: 

Considering the valuable and needed data which can be obtained, if the Army 
is to complete the present linear accelerator, in order to realize this at reason- 
able cost the design criterion should be reduced from 24 MEV to 12 MEV. (See 
pt. 1, p. 161.) 

This is the revised program. On that Genera] Luedecke com- 
mented. 

Mr. Fiosera. Maybe I was just plain wrong on that. Let me check 
up on it and let you know. (See Commissioner Floberg’s letter, 

745. 

7 Chairman Anverson. There is a possibility of confusion on the 
documents in here. 

Mr. Morse. Senator Anderson, may I try to clarify this at this 
point? 

Chairman Anperson. Surely. 
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Mr. Morse. That copy you have is a revised copy but it has not 
been staffed, it has not hava approved by the Army and I wish you 
had never seen it. Your staff insisted on getting it before we had a 
revised program approved by General Trudeau. I want to empha- 
size that the AEC has consistently been opposed to the LINAC high- 
voltage unit. I know the Surgeon General and medical people have 
been opposed to using excessively high voltages. I am very con- 
cerned with this. You will note from my current testimony that I 
consistently refer to a variable voltage electron accelerator. This 
may or may not be that unit. We are going from zero to I don’t 
know how many volts to find out whether electrons as opposed to 
cobalt 60 sources are an appropriate means of either sterilizing or 
pasteurizing foods. I think I can speak for the AEC when I say that 
in this area as a research tool they believe this is sound and proper. 
Is that correct, Commissioner Floberg ? 

Mr. Frorerc. Yes; we think it has a useful application as a re- 
search device. 

Chairman ANprerson. Of course, this does not hurt Varian Associ- 
ates; does it? How we happened to get the copy is the fact that in 
the January hearing somebody testified you had it—Dr. Herman Kray- 
bill testified before us and first brought this report to the committee’s 
attention. This was on January 15. We did not know it existed. 
So we asked for a copy of it at the January 15 hearing. 

On March 16 we got a copy. I assure you that the acquiring of 
it was legitimate, even if the document was not finally approved. 

(The correspondence between Mr. Morse and the Joint Committee 
regarding the December revised program follows:) 

FEBRUARY 26, 1960. 
Mr. RicHarp S. Morse, 
Director of Research and Development, Department of the Army, 

Washington, D.C. 

DEAR Mr. Morse: This will confirm the telephone request of Mr. John T. Con- 
way, assistant staff director, Joint Committee on Atomic Energy, to Dr. John 
L. Schwab, your special assistant, on this date, for a report pertaining to a 
modified version of the Army Food Irradiation Center referred to during the 
Joint Committee’s hearings on January 15, 1960, and which Congressman Mel- 
vin Price had requested. 

You will recall that Dr. Herman F. Kraybill, senior scientist, Nuclear Radia- 
tion Department of the Curtiss-Wright Corp., who was former deputy project 
leader in the Office of the Surgeon General, Department of the Army, in testify- 
ing before the Joint Committee, first brought this report to the committee’s at- 
tention. Dr. Walter M. Urbain, director of engineering research, Swift & Co., 
and Chairman of the National Research Council, Subcommittee on Radiation 
Preservation, also made reference in his testimony before the Joint Committee 
that same day to a decision by the Army for a smaller facility. 

Representatives of your office were present during the hearing when Con- 
gressman Price stated that the committee would ask for the report. I, that same 
day, spoke with your special assistant, Dr. Schwab, and, on behalf of the com- 
mittee, requested the report. I would appreciate it therefore if, in accordance 


with the committee’s wishes and my request of January 15, that the report be 
furnished to the Joint Committee. 


Sincerely yours, 
JAMES T. RAMEY, Executive Director. 
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DEPARTMENT OF THE ARMY, 
OFFICE OF THE DIRECTOR OF RESEARCH AND DEVELOPMENT, 
Washington, D.C., March 16, 1960. 






Mr. JAMEs T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
The Capitol, Washington, D.C. 

Dear Mr. RAMEY: I regret the delay in responding to your request of February 
26, 1960, for the Army’s report on the modified version of the Army Food Irradia- 
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Representative Van Zanpr. I would like to go back to the General 
again. What is the status of this report that you are waiting on 
now as far as the location of an accelerator at Natick is concerned ? 

General CaLtLoway. We received the directive yesterday and will 
start it as soon as we complete our work here and are back at the 
office to do so. 

Representative Van Zanpr. You received a report yesterday ? 

General Cattoway. A directive yesterday to make a study. 

Representative Van Zanpr. Starting to make a study ? 

General Cattoway. Yes, sir. 

Representative Van Zanpr. You anticipate making a decision 
soon ¢ 

General Cattoway. We anticipate submitting a recommendation 
and a study to the Office, Chief of Research and Development. 

Representative Van Zanpt. This decision when made could not be 
implemented, however, until approved by the Armed Services Com- 
mittee; could it ? 

General Catitoway. I am not certain of that. 

Mr. Morse. There may be some confusion here, if I may suggest it. 
We have two distinct problems which do not bear relation to each 
other. The decision of the Quartermaster General or his wishes to 
concentrate his research and development activities under one com- 
mand which I think makes sense economically and managementwise, 

has nothing to do with the accelerator or our activities in the food 
irradiation field. The two are completely separate. The Food and 
Container Institute, it was never contemplated that we conduct food 
irradiation work there, or if it was, it was abandoned. As far as the 
research facilities go, I don’t believe—I may be on thin ground here— 
that we need any approval from anyone other than Dr. York’s office, 
which we now in fact have. These are just research instruments. It 
does not involve a massive structure. We are not talking of a big 
building or moving people from Chicago. It is an entirely different 
program. One of the aspects of this study which the Quartermaster 
Corps is about to make would involve close coordination with the 
Atomic Energy Commission, with other departments of the Govern- 
ment, to make certain that we have an orderly ‘program existing 
within the country as a whole and not just the Army program. It is 
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that kind of study plus the cost of completing this accelerator or 
buying a cheaper one that they intend to do. ; 

Representative Van Zanpr. I must confess, Mr. Morse, if you de- 
cide to locate the accelerator at Natick, it will influence my decision 
regarding Chicago. 

Mr. Morse. Why? 

Representative Van Zanpr. My thinking is that the accelerator will 
play a very important part in the research effort of the Quartermaster 
General for tomorrow and the next day. 

Mr. Morse. I don’t quite follow that. This is merely a research tool 
to conduct research. It does not involve a pilot plant or production. 

Representative Van Zanpr. The Quartermaster General has de- 


cided to concentrate all of his research activities at Natick; is that not 
correct ? 


Mr. Morse. That is correct. 

Representative Van Zanpr. The House Armed Services Committee 
has been called upon to make a decision regarding a certain phase of 
this research effort ; isn’t that correct ? 

Mr. Morse. This is in connection with the military construction 
appropriation ? 

Representative Van Zanpr. That is correct. If the decision to lo- 
cate the accelerator at Natick is made, as I see it, there is nothing else 
left for the House Armed Services Committee to do but to go along, 
because of the value of the accelerator. 

Mr. Morss. The value of the accelerator bears no relation to the 
value of the operation at Chicago. 

Representative Van Zanpr. I am talking about the overall effort 
to establish a general research center at Natick. 

Mr. Morse. This is precisely what we want to do. 

Representative Van Zanpr. Exactly. 

Representative Barres. That is what you should do. 

Mr. Morse. That is exactly what we should do in the interest of 
good management. It is my job as far as management goes, it may be 
yours as far as funding. 

Chairman Anperson. I can understand Mr. Bates rendering a 
judicial opinion that this should go in his district. I want to venture 
that Mr. Price will have a different opinion about moving it from 
Chicago. 

Representative Barrs. I think in the national interest it should be 
sent to the cultural, scientific, and educational center of the world. 

Chairman ANnpbrrson. It is a very high-minded attitude and we 
appreciate it. 

Representative Bares. Exactly as the Army recommended. 

Mr. Morse. The Army Quartermaster Corps has been trying to 
centralize its research and development activities at Natick for a good 
many years. I didn’t mean to get into this subject, but I can reflect the 
Quartermaster’s views, from the management point of view this makes 
sense. The character of the activities in Chicago have changed; 85 
percent of the work they do is subcontracted. They are in an old 

building and essentially what we are doing is paying overhead for 
a rattletrap which the General Services Administration can no longer 
support. This is a hard way to do effective research with the amount 
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of dollars we have inthe Army. That is the reason it should be moved 
and centralized in Natick. 

Representative Bares. It is an economy and efficiency move. 

Mr. Morse. And management. 

Representative Van Zanpr. We are scheduled to go to Chicago this 
weekend but canceled the trip due to our awaiting a report from the 
GAO. 

Mr. Morse. I understand that the report has been completed and 
generally substantiates the Quartermaster General. With the same 
order of savings the GAO feels this is a sound thing to do for the 
country. 

tepresentative Van Zanpt. The report has not been submitted to 
Congress, as yet, has it? 

Mr. Fostrr. The GAO has not rendered their report. We under- 
stand that they have had their final interviews with the Army people 
in Chicago. They completed their work at Natick some weeks ago. 
They are shooting for a completion date of about the 15th of April. 

Representative Barres. Mr. Foster, in the event this accelerator re- 
quires a structure, then it would be necessary to get the approval of 
the Armed Services Committee for the structure ? 

Mr. Foster. Not necessarily, Mr. Bates. There is provision in law 
for supporting construction, brick and mortar, for research facilities 
using research and development funds. It would not come up in the 
military construction authorizing bill to which you refer. 

Representative Bares. You better take a little look at that. I am 
glad to get that information. I can understand a small structure. 
When you get into an elaborate structure, it seems to me it ought to 
fall in line with every other structure that requires the specific authori- 
zation of the Armed Services Committee. 

Mr. Foster. I am not informed as to the size of this facility. It 
has not yet come to my people in Installations. I understand it is 
very minor. The main cost is in the equipment. Perhaps the Quarter- 
master can speak more accurately to that point. 

Mr. Morse. May I continue? 

Chairman Anperson. Proceed, please. 

Mr. Morse. Two, a flexible 1-million-curie cobalt 60-gamma ir- 
radiator. 

Three, minimal associated food preparation and laboratory facilities. 

A site survey committee will be appointed to make recommendations 
concerning an appropriate site for this research facility. Approxi- 
mately 90 percent of the $1.3 million expended to date for design and 
components of the original pilot production plant will be adapted 
for use in the new research facility. The new facility will be com- 
pleted at an additional expense of approximately $1.8 million. It is 
planned that the new facility will be operational in about 2 years. 
The services of this facility will be made available to other interested 
agencies. 

Research emphasis will be placed on high dose sterilization of foods 
of prime military importance which have shown promise as a result 
of the Army’s food irradiation research activities conducted over the 
past 6 years. Since many of these foods are important to the national 
and international economies, this research will support the President’s 

atoms-for-peace program. 
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The revised program, which will continue to be administered by 
the Quartermaster General, is designed to insure an orderly resolution 
of unresolved research problems and to facilitate the earliest possible 
transition to industrial production. This program was coordinated 
with the Atomic Energy Commission; Food and Drug Administra- 
tion; Committee on Radiation Preservation of Food—National Re- 
search Council; the Surgeon General of the Army; Departments of 
the Air Force and Navy; Marine Corps; and Continental Army 
Command—copies of this program were also made available to your 
committee. 

In my opinion, this revised research program is a sound approach to 
the problems that must be solved. The Army will continue to make 
major contributions to basic knowledge which will ultimately make 
possible the final determination concerning the role of radiation 
processed foods in the national and international economies. 

The Army welcomes assistance in this eifort and we are particularly 
pleased that other agencies have recently announced plans to partici- 
pate more actively in the advancement of this effort. 

The Army will continue to cooperate with the Interdepartmental 
Committee on Radiation Preservation of Food and its member agen- 
cies, as well as with industry and other interested parties. 

The Army appreciates the opportunity to present its revised research 
program on irradiated food to your committee. 

Chairman ANprerson. Mr. Morse, when you testified before us in 
January, the President’s budget contained only $500,000 for research 
and development funds for irradiation and preservation of food. 
Was that the amount recommended by your Office ? 

Mr. Morse. That was in the final budget. 

General Exry. We went to the Department of Defense with an 
objectives budget of $1,265,000, which is what the Quartermaster 
recommended. As a result of the adjustment of funds and cutbacks 
within the Department of Defense, we ended up with $500,000 in the 
President’s budget. We intend, in the Office of Chief of Research 
and Development, to supplement this with an additional $500,000 as 
soon as we receive the fiscal year 1961 appropriation. This supple- 
mentary fund will be made available from a reserve of funds that 
we withhold. 

Mr. Morse. This will be reprogramed within the Office of Chief 
of Research and Development. 

Chairman Anperson. What did the Director of Research and 
Development recommend ? 

General Exy. Initially we had in our program $1,265,000. 

Chairman Anpverson. I know. I am moving from that program 
to what the Director recommended. Did you recommend $500,000? 

Mr. Morse. I don’t think I specifically recommended any number. 
That is not quite the way we operate. This number was prepared 
by the Army staff and I concurred in it, if that is what you mean. 

Chairman Awnperson. Is there great military need for this devel- 
opment of the process of preserving food by irradiation ? 

Mr. Morse. fon no urgent military need. I use the term “urgent” 
in the sense of necessity from the point of view of winning or losing 
a battle. If we could develop a radiation process for foods which 
was economical and the food tasted good, this would improve our 
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logistical problems and enable us to transport foods and have them 
more readily available, particularly in limited war, and this would 
obviously be advantageous to the military services. 

In the sense of urgency, this is certainly not urgent compared with 
many other problems we have in the Army today. 

Chairman Anprrson. Perhaps our difficulty was that I used the 
term “great military need” and you used the term “urgent military 
need.” I used the term “great military need” because General 
McNamara says analysis of actual experience in previous wars and the 
concepts of modern combat reveals a great military need for the de- 
velopment of a process of preserving food by ionizing energy. I use 
his term. Do you think there is a great military need for it? 

Mr. Morse. Again, Senator, I “cannot. inter pret “great” until I 
know what it would cost to do it, and the extent to which we can 
improve packaging and have a logistical advantage. We certainly 
would like to serve the troops higher quality food. We would like 
to get it to them further into the zone of fighting than we are able 
to do at. the present time. However, if the costs are exorbitant and 
when the food arrives it is as poor as some of the current irradiated 
food tastes, I see little need for irradiated food. We are hopeful 
through this research program we can solve the problems of taste, 
odor, ‘wholesomeness, and to determine whether it is economical. If 
we are successful, it certainly would be a great advantage to the 
military. This is not easily seen at the moment. 

Representative Van Zanpr. Mr. Secretary, my mind goes back a 
few years and recalls testimony before the Price subcommittee 
which proved the need of irradiated food for what was then called, 
and I think is still called today, the atomic soldier. I recall it was 
mentioned that the atomic soldier of tomorrow would carry irradiated 
food. Beef was referred to, chicken, and so forth. I think the 
information came from Dr. Siu and his associates. 

Dr. Stu. I believe so, sir. 

Representative Van ZAnvr. They were speaking for the Army 
Quartermaster General at that time, and I would like to know what 
has happened between then and now to the program ? 

Mr. Morse. The process does not work. 

Representative Van Zanpr. It doesn’t work ? 

Mr. Morse. That is right. We all hope it will and we are going to 
continue research to endeavor to determine why it doesn’t work. We 
do not at the moment have a process which is economical and solves 
the problem of wholesomeness; and we do not have a product at the 
present time which I would feed the soldiers. 

Chairman Anprerson. Doesn’t it vary ? 

Mr. Morse. It varies a great deal. I refer particularly to chicken, 
beef, and pork, which constitute the main items for the Army in terms 
of dollars. 

Representative Van Zanpr. The basis of your statement that it 
doesn’t work is related to the finding of one, a Dr. Monsen ? 

Mr. Morse. No. He is one of the men who is a contractor and 
medical doctor who has been concerned with one aspect of the medical 
anomaly about which we are worrying. The process is not his field. 
It is the potential red flag that came up because of some serious medi- 
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cal questions. I would be glad to have Dr. Youmans bring you up 
to date on that. 

Representative Van Zanpr. Was that not the A. D. Little report? 
(See pt. 1, p. 571.) 

Mr. Morss. A. D. Little was one of several people who were asked 
from time to time to review the economics of the process, not the 
medical part of it. You have a copy of that, I believe. 

Representative Van Zanpr. I think someone was here as a witness 
in January and discussed Dr. Monsen’s work. 

Mr. Morse. Dr. Nongesser was here. 

Representative Van Zanpt. Who else has advised that irradiation 
of food was not practical for military purposes ? 

Mr. Morse. Practical is a matter of degree. It is not currently 
practical. If we didn’t ever think it would be practical we would 
stop working on it today. I hesitate to quote people, but I have talked 
with the actual contractors associated with this program who, I think, 
had the most to lose in terms of dollars, and they concurred in the 
decision not to proceed at this time. 

Representative Van Zanpt. May I ask a question of Dr. Siu? 

Chairman Anperson. Yes. I would say this, if I may. You men- 
tioned several reports on the economics. The only report we have 
ever seen is this A. D. Little report that cost about $8,000, and was 
done in a couple of weeks. If you have other reports, we would like 
to see them. Do you have some question about the Little report ? 

Mr. Morse. What type of report ? 

Chairman Anperson. You mentioned a moment ago you had sev- 
eral reports dealing with the economics. I say the only report we 
know about is the Little report. What other reports do you have? 
Mr. Morse. We have a large volume of reports on the medical 
side. 

Chairman Anperson. Economics. That is what you mentioned, I 
think the record will show. 

Mr. Morse. When Mr. Van Zandt was referring to Dr. Monsen, 
that area of work is all medical. 

Chairman Anperson. Did you have other economic reports? If 
you do, I would like to see them. 

Mr. Morse. I have not seen any formal one since I have been here. 

Representative Van Zanpr. Dr. Siu, when you appeared before us 
over a period of several years, did not, at that time, a military need 
exist for this type of food ? 

Dr. Srv. Yes, sir. 

Representative Van Zanpr. Did you not testify—based on labora- 
tory tests—that the irradiation of food was practical ? 

Mr. Siv. Yes, sir. 

Representative Van Zanpr. And certain problems had developed, 
and through further laboratory work you hoped such problems would 
be eliminated ? 

Dr. Srv. Yes, sir. May I amplify a little bit? I think this is a 
difference of perspective and judgment at any given time. I have 
the tendency of looking at a bottle and seeing how much it is full. 
We started with an empty bottle of knowledge in this field. That was 
5 yearsago. I see that bottle continually being filled with knowledge. 
As we progress, I have felt that we were making progress toward the 
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time that everybody will be satisfied that it will be practical. I have 
been encouraged by that progress, and we reported this progress from 
time to time. This does not mean the bottle is full as of now. Other- 
wise we would stop the research program. I want to give you the 
feeling of a trend. 

Representative Van Zanpr. What about this atomic soldier who 
was to carry irradiated foods? While they were not preserved in- 
definitely, yet they were preserved for a reasonable time. Is this 
program a thing of the past ? 

Dr. Srv. No, sir. I think everybody in the Army agreed pretty 
much on this. I think there might be some misinterpretation. 
Everybody agrees that if the food irradiation process can be per- 
fected, it would be fine for the Army. The difference here at any 
given point is what are the odds that you are going to perfect it, and 
this is where the difference of opinion exists. I do not believe there 
is any difference of opinion existing in the Army on the value of ir- 
radiated food if it can be successfully developed. Am I misquoting? 

Mr. Morse. No. 

Dr. Srv. There is unanimity. This comes back, then, to the ques- 
tion of how irradiated food, if successfully developed, can be used 
in what you call the atomic soldier. If I may be excused by the 
uniformed members of the Army team because I am not a knowl- 
edgeable person in tactics, I will venture forth. There are several 
aspects. 

One, as we envision it in the modern warfare, is the high demands 
on a soldier for alertness. I mean electronic equipment is compli- 
cated. The precision requirements are higher. So the influence of 
the environment on this man’s alertness bears a very high value. One 
of the greatest influences is the food, the quality of the food. You 
could see it from your own experience. It depresses one’s morale and 
alertness. This degree of alertness in modern warfare must be offset 
by the quality of the environment. That pertains to the psychic 
factor. 

Another factor which is always important in past wars and future 
is the logistical load. We feel that the man in the front should have 
ready-to-eat meals that are palatable, that must be eaten cold. The 
most undesirable part of the current ration in the military is the meat 
item which, because it is thermally processed, is not as high value as 
we can have it. There is every indication from our progress to date 
that the irradiated meat component can be substituted for that with 
an exceedingly higher quality. So we feel that man at the front in 
actual battle can have a high quality meal to sustain himself. 

Now, in the support area, where you do not have intensive fight- 
ing—this includes in the atomic submarines which are on lon 
cruises—this means that you want to decrease the logistical load. 
People in the Navy tell us that if they can get rid of the refrigerator 
this would mean a lot because you pack more fighting armament. 
We feel that is within a reasonable expectation. 

So all in all, just to give you two examples, we do feel that this has 
a great military need if it can be developed. Our estimate is that it 
can be developed. 

Representative Van Zanpr. Thank you, Doctor. 
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Representative Barres. Mr. Morse needed concurrence with the 
earlier statement of Dr. Siu. I don’t know exactly what he agreed 
with. The doctor indicated that this would be perfected, it would be 
fine, and then he expanded his remarks a little bit. I wonder what 


you had in mind when you nodded concurrence?’ This would in- 
volve economics ? 


Mr. Morse. Yes, sir. 

Representative Barres. As I recall your prior testimony, it was 
your judgment that this is not economic. 

Mr. Morse. At the present time. I believe Dr. Siu said if we had 
a practical process it would be good for the Army, and in the sense of 
practical I refer to Food and Drug approving this, and at the mo- 
ment it will take 3 years, I suspect. I include tasting good. I in- 
clude being absolutely certain that our current anomalies found in 
animals are resolved, and I hope they will be. Additional research 
will show economics. By that I mean that the industry is willing to 
go into this and produce meat for the Army. If you solve all those 
things, then this is good and the Army needs it and can use it. It 
certainly is not urgent in terms of the many other problems we have. 
I am speaking specifically of things like defense rill miodiesillaatiiin of 
Army and I can go on with a long list of things which are far more 
important than this as far as my office is concerned. 

Representative Bares. I wanted to get that explained. 

Mr. Mors. It includes all of those facets. 

Representative Bares. When we had our hearings last time, it was 
indicated that the evidence on the medical tests was inconclusive, as I 
recall. The doctor who conducted the test indicated that he himself 
would eat the food. I wonder since our January hearings if there has 
been any new medical development? Perhaps Dr. Youmans could 
comment. 

Dr. Youmans. I can’t say there have been any striking new de- 
velopments. We have proceeded with our program. The work 
which was reported by Dr. Munson has begun in another laboratory, 
and expanded to answer certain of the problems which could not be 
answered by his designed experiment. He himself is continuing his 
work, He is continuing to get some of the changes which he observed 
before. We are extending the work with dogs, which we discussed 
last time. The problem of the hemorrhage of rats has been quite 
satisfactorily resolved, I believe. If you will remember the blindness 
which was not blindness but congenital effects, has been satisfactorily 
explained. 

Representative Van ZAnpt. Did you say it was resolved ? 

Dr. Youmans. Essentially, yes. 

Chairman Anperson. How? What did you find out? 

Dr. Youmans. By an explanation of what the mechanism is so it 
can be guarded against. It can be corrected. 

Representative Van Zanor. At this particular point, would you 
refresh our mind as to the problem concerning the rat, and when was 
it resolved ? 

Dr. Youmans. When the rat was given irradiated beef he developed 
a tendency to hemorrhage. Since the testimony, although it was 
pretty clear then, we have pretty clearly resolved the fact that it is 
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due to an interaction which either prevents or uses up vitamin K. It 
can be resolved by adding vitamin K. 

Chairman AnpERsoN. So it is not a serious objection at all. 

Dr. Youmans. Not now after we know the explanation. 

Chairman Anperson. It was reasonably well known then. It was 
a tremendous obstacle then, It was higher than the Capitol. 

Mr. Morse. I don’t think Dr. Youmans is through yet. There were 
four anomalies. I think he is trying to explain these one by one. 

Chairman Anperson. Yes, that is one of them. What are the 
others ? 

Dr. Youmans. I mentioned the others and did explain them, I be- 
lieve. I don’t believe there is a great deal of expansion of our know]- 
edge since last December. It has become more clear. If there are any 
remaining doubts, I think they will be resolved at the completion of 
our current study. 

Representative Bares. I was trying to determine, Doctor, just what 
are the outstanding medical problems right now that have not been 
resolved. You had several problems involved, hemorrhage, sterility, 
et cetera. What has been done to resolve them ? 

Dr. Youmans. Mr. Morse, I am sure, would like to have me discuss 
this further, because he indicated that he does not want to leave the 
impression that all the problems are solved. They are not. 

Representative Bares. That is the reason I am asking the question. 

Dr. Youmans. The observations made by Dr. Munson have not been 
resolved. They are the enlargement of the heart and rupture which 
results in mice when fed certain irradiated food. The problem of 
sterility of the dogs has not been resolved. That still remains, al- 
though again, as I have said, additional experiments are being con- 
ducted in an attempt to solve the problem. I am quite sure that the 

roblem with regard to the congenital absence of eyes has been solved 
Faaitiagne of the knowledge that occurred in a certain experimental 
animal involved, the strains which were used. The matter of the 
hemorrhage I have already discussed. There have been some changes 
in enzymes but they are on both sides of the fence. They are not con- 
sistent. In some species they occur in one way and in another species 
in another. Those are all problems which still must be solved in our 
program which, we testified last year, is expected to extend to Decem- 
ber 1963. 

Representatives Bares. Has it been absolutely established that these 
causes have come about by either irradiated food or might it be some- 
thing unrelated, a diet problem or something along that line? 

Dr. Youmans. In my opinion, neither one has been established as 
being actually due to irradiation per se. As long as doubt remains, 
the problem must be continued to be worked on. 

Mr. Morse. Mr. Chairman, I believe Colonel Hursh briefed your 
staff in detail yesterday, and we have submitted it to the staff, and I 
will give it for the purpose of the record, a fairly detailed summary of 
all of these kinds of studies and the kinds of medical effects we are 
looking at. This is a big program. I think it is probably the biggest 
wholesomeness study the country has ever undertaken. There is some- 
thing like 250,000 animals that have been subjected to irradiated food, 
or we will say half are controls and half irradiated food. It is a 


tremendous job. You have to section the animals and then examine: 
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the organs. We have not in some instances begun to look at the 
second and third generation facts. I don’t think we are trying to run 
it into the ground. When these four red flags came up when I took 
over in June, it certainly made me pause for consideration before we 
built a plant. We are trying to solve these one by one as fast as we 
can. It is not something you do overnight. 

Chairman ANnperson. May I just ask one more question? On page 
38 of the hearings printed in January, Congressman Westland asked 
some questions about logistics. He asked if the A. D. Little Co. 
would be doing any more work in that field, and was told they would 
not. He asked if they made an analysis of the logistics problem and 
your reply was they had been directed. Has any more work been done 
in that field yet? I don’t want you to read the whole testimony. It 
starts on page 37 and then the top of page 38. Mr. Westland was ask- 
ing about the study of the Arthur D. Little Co. as to whether there was 
greater flexibility of transportation, less rigid scheduling. Is it your 
intention to have this firm continue its study with those factors in mind 
and make a report to you?) Yousaid“No.” The reason was that you 
said : 

I would say in that area the Quartermaster Corps and operations people 


within the Army would be more competent to make an analysis than Arthur D. 
Little. 


Representative Westland said : 
Have they made an analysis? 

and your reply was: 
They have been directed to. 


I am wondering how that analysis has been coming along? Is it 
ready yet? 

Mr. Morse. No, sir. I refer you to one of your first questions today, 
this $80,000 in red, which is precisely for that purpose. That will be 
undertaken by the Chief of Research and Development as he deems fit. 

Chairman Anperson. To tie the previous testimony to this? 

Mr. Morse. Yes, sir. 

Chairman Anperson. Thank you. Are there additional questions? 

Representative Van Zanpr. Mr. Chairman, could we put chart 2 
on the easel again ? 

Mr. Morse, the aggregate total for the period 1961-66 is $5,130,000, 
is that right? 

General Ety. That is correct, on both charts. 

Xepresentative Van Zanpr. This program started in 1953 and in- 
cluding 1960, we spent approximately $13 million, is that correct ? 

Mr. Morse. Yes, sir. 

Representative Van Zanpr. By this schedule of expenditure for 
the period 1961 to 1966, does that mean with the expenditure of $5.130 
million we will have something to show in the year 1966 ? 

Mr. Morse. That is our hope. 

Representative Van Zanpr. Using Dr. Siu’s expression, do you 
think that the bottle will be full at that time? 

Mr. Morse. I am afraid in research the bottle is never full. That 
is the trouble. By that time technology will have been changed and 
we will probably be using some kind of radiation we have not thought 
of today. That is not our intent. I don’t mean to be facetious. We 
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are hopeful we will have an orderly program to resolve these cur- 
rent difficulties and at least one or more products will be available 
for the Army or the civilian population. 

Representative Van Zanpr. Could you accelerate this program by 
spending more money ? 

Mr. Morse. No, sir, I don’t think so. You can always do things 
better and faster. I think this is an orderly program. Would you 
concur in that, General Ely? 

General Exy. Yes, sir, T would concur. 

Mr. Morse. We have a Food and Drug Administration problem, 
for example, which just takes time, as these animal studies do. 

Chairman Anprerson. Could you furnish us with a chart as to what 
the program was as of July 1, 1959, and what the planned program 
isnow? Don’t you havea chart here that shows that ? 

Mr. Morsr. We have some handouts that perhaps you would like 
for your own use. 

Chairman Anperson. May we have that for the record? In the 
first column—chart 1—you have “Research and engineering,” $1,100,- 
000, “Wholesomeness,” $1,175 ,000, a total of $2,275,000. Is that com- 
parable to the $1,080,000 figure in the first column of the research 
and development budget chart (chart 2) ? 


CHART 1.—Radiation preservation of food—Planned program as of July 1, 1959 


























Fiscal year 
1960 | 1961 | 1962 | 1963 
Research and engineering... -.........-...........--.---. $1, 100,000 | $1, 100,000 | $1,100,000 | $1, 100, 000 
IID nt ccntad ce cconthegeteketack steams 1, 175, 000 950, 000 650, 000 450, 000 
|— tlle - ites 
Total (excluding USATRO).........---...------- | 2,275,000 | 2,050, 000 | 47 1, 750,000 | 1, 550, 000 








CHART 2.—Army, March 1960, revised irradiated food program—Research and 
development budget 





Fiscal year 


Military applications and economic — 
sis ji 





Assurance of wholesomeness___- 
Pre- and post-irradiation studies 
Destruction of microorganism _ 
Nuclear effects on foods-- ' 





Acceptance testing.........._.-..---------|--------..|.--..-----|-.-.------| 38,000 | 60,000 | 60,000 
oe a eeatimmacenee . 50, 5 
EY epee ne ae 30, 180, 000 
hind Sih Es Sie earatecbbaeae taal 1, 1,080, 000 940, 000 870,000 | 945,000 | 760,000 615, 000 
Aggrogate total... .................. $5, 130, 000 


1 Military logistic study to be funded by the Army Research Office. 
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CHART 3.—Radiation preservation of food program—Actual funding, fiscal years 





1954-60 
Fiscal year 
: | 
1954 | 1955 | 1956 1957 1958 1959 1960 
Research and engineering-| $672,000 ls 04 047, 000 pre oe 000 |$1, 094,000 |$1, 180, 000 $1, 039, 000 | $1,175, 000 
a ee eee |--------- 9 54,000 | 1,206,000 1, 358, 000° , 216,000 | 1,050, 000 











pe 672, 000 | 1, 047, 000 1, 742, 000 | 2, 300, 000 2, 538, 000. 2, 255,000 | 2,225,000 


CHarT 4.—U.S. Army Ionizing Radiation Center planned program 








| 
Fiscal year | 1959 | 1960 | 1961 | 1962 | 1963 
USAIRC (Gees sources).................... 586, 000 2, 925, 000 |b I 
Linear ac colerstor (LADD) caduclnclowteyasa 650, 000 370, 000 SID an thncinch hdd steed soso 
Cobalt 60 source (Hifi) . .................-- Te Eeteetscsshdn ites sadhana tia 
Operation of USAIRC (including food) ..-_}-........---]----.------- 1,904,000 | 2, 232,000 2, 611, 000 





Dotel (UBAERO) 25. sddceidsewndses 3, 736,000 | 3,295,000 | 2,631,000 | 2,232,000 2, 611, 000 





General Ety. Yes, sir; this is comparable. This plan, as you can 
visualize, was made somewhere back in fiscal year 1959. At that time 
we were thinking that the money required for resolving the whole- 
someness studies would be something of this order. We now find we 
can continue the wholesomeness studies to satisfy with far less ex- 
penditures than we expected. 

Chairman Anperson. I asked that because of the Army’s press re- 
lease of March 29, 1960, in which you say, “A revised 6-year $5 million 
program to accelerate research on specific irradiated foods for mili- 
tary use * * *.” Standing alone without that explanation, it looks 
like you have gone from $2,275,000 down to $1 million, which is 
the reverse of acceleration. (See p. 759.) 

General Exy. It would appear that way with the figures. 

Mr. Morse. Mr. Chairman, if I may refer to that question, the de- 
cision originally was to proceed with a considerably larger plant which 

was going to process a wider variety of products, fruits, vegetables, 
fish, on a pretty large scale. In my view, we are accelerating research 
because now we are going back and trying to find out some of the 
answers to the fundamental problems related to the mechanism of 
irradiation and what kind of research we need. So, while the dollars 
are lower, actually I would like to state for the record that this change 
in the program will save the taxpayers $15 million, and I think that 
is a good thing at this point. We are doing more research, but we are 
doing less brick, mortar, and construction than we would if we had 
proceeded at Stockton. 

Chairman Anperson. The construction figure is something else. I 
am dealing with the research and wholesomeness total which is: As of 
July 1, 1959 (chart 1) you planned to spend $2,050,000 in fiscal year 
1961, which in the March 1960 revision (chart 2) is reduced to 
$1, 080, 000. For fiscal year 1962, you were to spend $1,750,000, and 
that is now reduced to $940,000. I merely say on the surface it does 
not look like acceleration. 

Mr. Morse. That is correct. We are now concentrating on 4 food 
items as against 21. 


52249—60—pt. 2-3 
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Representative Van Zanpr. Mr. Morse, this 6-year total of $5,130,- 
000 on chart 2 shown there, is that Army funds alone? There is no 
AEC money in there? 

General Evy. No, sir. This is entirely the funding that the Army 
would like to apply to this program as we see it at this time from the 
Army research and development. 

Representative Van Zanpr. Will this sum be augmented in any 
way by AEC money ? 

Mr. Morse. Yes, sir. 

General E.y. As we understand, the AEC program in the fiscal year 
1961 will have something in the neighborhood of $500,000. 

Representative Van Zanpr. Does this program contemplate any 
nongovernment money being spent by participants such as the large 
pac ‘kers and so forth? 

Mr. Morse. No, sir. 

General Exy. I believe that Dr. Siu can probably give a better esti- 
mate of what they will continue to do in this program area than I can. 

Mr. Morse. This program here does not envisage industry spend- 
ing its own dollars in integration with this program, if that is what 
you mean. We have tried to develop and working very closely and 
happily with the AEC resulting program, where we are not duplicat- 
ing. They will emphasize the low dose determination. We will ter- 
minate some of our activities in that area, but finish those which are 
far enough along to make them uneconomical not to continue them. 

Representative » Van Zanvr. Do you contemplate any projects being 
awarded to packers in the field of research ? 

Mr. Morse. This is a normal procedure. This is not all done in 
house. This is contracted out. I don’t know whether the packers 
specifically are working. 

General CaLLoway. Some contracts are no cost. 

General Ery. Our revised program and our revised directive to the 
Office of the Quartermaster General directs that they make an effort 
to exploit this field. 

Representative Van Zanpr. Thank you. 

Representative Bares. Mr. Morse, in your January statement, you 
indicated that closely supervised experimental feeding on human 
beings is necessary and warranted. Are you continuing such ex- 
periments? 

Mr. Morse. Not at the present time. 

Representative Bares. You said at that time you were in agree- 
ment with the position of the Surgeon General with respect to such a 
statement. Do you recall your statement ? 

Mr. Morse. No, sir, I don’t recall that. 

Representatives Bares. In your statement of January 14, you said, 
“We are in agreement.” 

Mr. Morse. We have stopped all work now. Eventually we have 
to initiate short-term feeding experiments, if that is what you mean. 

Representative Bares. But you do not recommend it at this time 
nor are you doing it at this time? 

Mr. Morse. That I believe is correct. 

General Ery. This is reflected in our revised program. As you will 
notice, we have no funding of acceptance testing until fiscal year 
1964. 
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Representative Barres. This 1965 figure, that will be Quartermaster 
money ¢ 

General Exy. Yes, it will be entirely Quartermaster money. _ 

Representative Bares. What do you intend to do at that time? 
Refine the recommendation you made for the $80,000 ? 

General Ey. This is a guesstimate into the future. It probably 


will be desirable to make a new analysis of some phase of the 


economics or some phase of the logistic activity. 

Mr. Morse. Engineering studies, perhaps. 

Representative Barres. You hope at that time you will have $50,000. 
That is far enough away so it won't cause any problem for the moment. 

Mr. Morse. It is essentially correct. 

Representative Barrs. Even the Bureau of the Budget will prob- 
ably go along with that. 

Senator Pasrore. 1 notice on your chart under the category of as- 
surance of wholesomeness that you start out in fiscal 1961 with $300,- 
000, and then you gradually go down to $200,000, $150,000, and finally 
in 1966, $50,000. Are we to assume that there has been a break- 
through in this research program as to the assurance of wholesomeness 
that would warrant that less and less money would be spent for re- 
search in that particular category by 1966? 

Mr. Morse. All this is is the best estimate that we can make tied to 
past experience, particularly with regard to our current animal studies. 
We are trying to guess the period of time required to get the kind of 
data the Surgeon General is concerned about. 

Senator Pasrore. There has been a lessening of effort in this par- 
ticular field, and I think it is justified. I think the emphasis to per- 
sist with research and development is a very delicate and sensitive area. 
It involves people, I suppose, to find the right answers. I think half 
the world is frightened to death over this whole matter of radiation. 
But the question I would like to ask is this: Are we just pursuing 
this study for the exercise that is involved in it, or are we hopeful that 
something tangible and productive will come out ? 

Mr. Morse. We certainly are hopeful. Otherwise we would not 
continue to research. 

Senator Pastore. Along that line, are we more hopeful today than 
when we started, or are we less hopeful today than when we started ? 

Mr. Morse. I don’t know exactly how I would answer that ques- 
tion. 

Senator Pastore. You start on the research of some project or an- 
other and as you go along, it becomes either more feasible in your 
judgment or it becomes less feasible. How do you feel about it by 
comparison of time? 

Mr. Morse. I think this is a question of what time you take and the 
gentlemen to whom you address the question. I personally am no 
more hopeful of this program than I was 5 years ago. 

Senator Pastore. You are more hopeful ? 

Mr. Morse. I am not any more hopeful or less hopeful. I think we 
have uncovered in some areas difficulties which we did not anticipate. 
On the other hand, as Dr. Youmans has just pointed out, a couple of 
these anomalies in animals we have recently begun to find answers. 

Senator Pasrore. I am not being critical. 1 hope you understand 
that. 
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Mr. Morse. I don’t know. 

Senator Pastore. This is a field that has intrigued me. I have 
talked on it in the past several times. I have been doing less talking 
because of all of the problems involved. There was one time when we 
would say we are going to preserve food one day without refrigeration. 
This is going to be a boon to mankind throughout the world, especially 
in those countries where they don’t have the facilities of refrigeration 
that we have. Then of course it would be a great boon to the Army, 
I suppose, and that is the reason the Army is interested in it. You 
be admit that we have a hard row to hoe ahead of us in this particular 

eld. 

Mr. Morse. Yes, sir; I would. I happen to have been personally 
in a small way associated with the atomic energy program perhaps 
longer than most people, dating back prior to the formation of the 
Manhattan District in 1940. I would say this program is about in 
line with most of the atomic energy programs of this country and the 
world. I was at the Geneva Atoms for Peace Conference myself. I 
was also at the Japanese international meeting. One tends to get very 
enthused about these things in the initial blush of scientific break- 
throughs, in a similar manner to which many of our people are becom- 
ing space cadets in this country. 

Benstor Pastore. I think it is good to include with that both delib- 
erateness and calmness. I was a delegate to the United Nations in 
1955 when the draft resolution was adopted. We were talking then 
in terms that within a year’s time we are going to solve all the prob- 
Jems of the world with atomic energy. That Mes not happened. 

Mr. Morse. I am well aware of it. 

Senator Pastore. I do not think we have had many significant 
breakthroughs even with reactors. I am wondering whether or not 
this is more or less the same story with irradiation of food. 

Mr. Morssg. I think it is about in the same general category as our 
reactor program. We are going to solve the problems and in the long 
run the world will benefit from them. But you don’t do it. overnight 
and you don’t do it in the newspapers. 

Senator Pastore. And the emphasis should be on research and de- 
velopment and not constructing buildings and what have you. 

Mr. Morse. You don’t push the state of the art so fast that you get 
trapped. 

Chairman Anperson. May I just say, Senator Pastore, that we got 
an original Army Quartermaster Corps document on food preservation 
dated December 1959 which has since been revised. It was pointed out 
this is not an official document. It did have a summary on page 80 
which said: 

The Army has made excellent progress in the past 5 years in food irradiation. 
Despite the difficulties normally expected, in a pioneering effort of such com- 
plexity, and magnitude, the program has moved forward at a good rate. It 
is approaching practical realization. This is not to deny the problems still 
ahead, but no unresolvable obstacles are envisioned. 

When the revised document came out those last three sentences 
were deleted. So there is not just as much optimism as you might 
imagine. 

Mr. Morse. I took them out. 
Chairman Anverson. I realize that. 
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Senator Pastore. I think the country and the world is entitled to 
the truth. I don’t think it is any reflection on anyone’s effort. 

Representative Van Zanpr. Mr. Morse, will you refresh my mind 
on this accelerator? From the standpoint of completion, what is the 
situation ? 

Mr. Morse. I am having a little difficulty in getting a fixed price 
from the contractor. I would say the current estimate the Quarter- 
master has, however—this is not what I call a firm fixed price—would 
indicate about an additional $130,000 to complete it, plus installation 
costs of approximately $270,000. 

Representative Van Zanpr. I am talking about the hardware now. 

Mr. Morse. 70 or 80 percent completed. But it has not worked 
yet. 

Representative Van Zanpr. That is true. When the decision has 
been made to locate the accelerator, can you give us some idea of the 
time necessary to complete the accelerator and install it? 

Mr. Morsr. I think as I indicated in the testimony here it would 
be about 2 years before the facilities were in initial operation, start- 
ing from now. 

Representative Van Zanpr. So we could probably look to fiscal 
1963. 

Mr. Morse. If we proceed as currently planned. 

Representative Van Zanpr. Thank you. 

Chairman Anperson. Thank you, Mr. Morse. 

Mr. Morse, I hope if we run into the afternoon that you would be 
back here this afternoon. I anticipate that a Congressman from 
Illinois may want to know about this move to Massachusetts. If you 
could be back, we would appreciate it. 

Mr. Morsp. You would like me back at 2 o’clock? 

Chairman Anpgrson. Yes. 

Representative Price. Perhaps we could be reinforced by a Con- 
gressman from California. 

Representative Barres. I hope, Mr. Chairman, that this decision 
will be based on the facts instead of being kicked around on the Hill. 

Senator Pasrorr. I have always said that the smoke of the factories 
from Rhode Island mingle with the smoke of the factories of Massa- 
chusetts. How close to Rhode Island are we coming? 

(The prepared statement of Mr. Morse follows :) 


STATEMENT OF RicHARD S. Morse, Drrecror or ARMY RESEARCH AND DEVELOPMENT 
RE THE ARMY REVISED RADIATION PROCESSED Foop ProGRAM, Marcu 31, 1960 


Mr. Chairman, gentlemen of the committee, I am Richard S. Morse, Director 
of Army Research and Development. and have been designated to represent the 
Army today. I have supporting witnesses whom I would like to introduce to 
you: 

Dr. John L. Schwab, special assistant to the Director of Research and 
Development. 

Maj. Gen. C. C. Calloway, Deputy Quartermaster General for Operations, 
Office of the Quartermaster General. 

Brig. Gen. Wm. J. Ely, Director of Army Research, Office, Chief of Research 
and Development. 

Dr. R. G. H. Siu, Technical Director, R. & E. Division, Office of the Quarter- 
master General. 

Dr. J. B. Youmans, Technical Director, U.S. Army Medical Research and 
Development Command, Office of The Surgeon General. 

Col. L. M. Hursh, Chief, Medical Research Branch, U.S. Army Research 
and Development Command, Office of The Surgeon General. 
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In my previous appearance before the Joint Committee on Atomic Energy 
on January 14, 1960, I testified that, as a result of my investigation of the 
Army’s food irradiation research program, I had suggested to the Army Chief 
of Staff that construction of a pilot plant at Sharpe General Depot, Stockton, 
Calif., be suspended indefinitely, and that the Chief of Research and Develop- 
ment, Department of the Army, prepare and submit a revised research program 
on radiation preservation of food stressing fundamental studies. This pilot 
plant was designed with food processing lines and radiation sources to sterilize 
approximately 1,500 pounds of meat per hour—operated on a 24-hour schedule, 
it would have been capable of supplying meat to approximately 30,000 troops. 

The reasons which I gave for my decision to suspend construction of the 

pilot plant and to reorient the research program were: 

(a) Lack of studies confirming any substantial economic advantage to the 

Armed Forces accruing from the use of irradiated foods. 

(b) Lack of an urgent operational requirement. 

(c) Evidence of animal anomalies resulting from the wholesomeness studies. 

(d@) Unsolved complex fundamental research problems requiring resolution 
prior to the initiation of large-scale operations. Typical of such are— 

(1) Development of procedures for improving the taste, appearance, odor, 
and troop acceptability of irradiated foods, particularly beef—a high tonnage 
item. 

(2) The identification of chemical changes in foods resulting from the ir- 
radiation process. 

(3) Studies on the mechanism and procedures for controlling proteolytic 
enzymes. 

(4) Studies on the mechanism of killing radio-resistant micro-organisms. 

(5) Development of suitable packaging materials and procedures. 

At the time of my previous testimony I had not received the revised research 
program which I had requested from the Chief of Staff. By memorandum dated 
March 7, 1960, the Vice Chief of Staff of the Army forwarded to my office a copy 
of the revised research program. On March 10, 1960, I forwarded the Army pro- 
gram to the Director of Defense Research and Engineering for his approval. On 
the same date I forwarded the approved plan to the Assistant to the Secretary of 
Defense (Atomic Energy). It is my understanding that copies of this cor- 
respondence and the approved program have been made available to your com- 
mittee. I have copies of this correspondence and the approved plan which I 
should like to submit at this time for the record. On March 24, 1960 I received 
general program approval from the Director of Defense Research and Engineer- 
ing. 

Before discussing the revised program I believe it necessary to clarify two im- 
portant points concerning the Army’s program. 

First, it has been suggested in some quarters that the Army has “dropped the 
ball” with respect to its effort in the radiation preservation of food-research field. 
The suspension of the construction of the pilot plant at Stockton, Calif., has been 
misinterpreted as indicating that the Army’s program has been canceled. The 
facts are, that the Department of the Army has maintained, without interruption, 
an active research program from 1954 to the present—and is continuing an active 
research program. 

Secondly, there appears to be a misunderstanding relative to the extent of the 
Army’s interest in, and work on, the low-dose (pasteurization) radiation treat- 
ment of foods. The current Army program, while emphasizing research in high 
dose treatment (sterilization) of foods, has not neglected low-dose treatment 
(pasteurization). We have made significant contributions in the low-dose area. 
The Quartermaster General is preparing a detailed technical monograph on the 
work which the Army has accomplished in the low-dose treatment of foods. 

The revised Army research program provides for an expenditure of $5,130,000 
for fundamental research over a 6-year period (fiscal years 1961-66, inclusive). 
The research will be conducted under seven major tasks (chart 1): 

(1) Military applications and economic analyses ; 
(2) Assurance of wholesomeness ; 
(3) Pre- and post-irradiation studies; 
(4) Destruction of micro-organisms ; 
(5) Nuclear effects on foods; 
(6) Acceptance testing; and 
(7) Packaging studies. 
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To support this program it is necessary to construct a radiation research facil- 
ity which will include— 
(1) A variable voltage electron accelerator.’ 
(2) A flexible 1 million curie cobalt-60 gamma irridator. 
(3) Minimal associated food preparation and laboratory facilities. 

A site survey committee will be appointed to make recommendations concerning 
an appropriate site for this research facility. Approximately 90 percent of the 
$1.3 million expended to date for design and components of the original pilot 
production plant will be adapted for use in the new research facility. The new 
facility will be completed at an additional expense of approximately $1.8 million. 
It is planned that the new facility will be operational in about 2 years. The 
services of this facility will be made available to other interested agencies. 

Research emphasis will be placed on high-dose sterilization of foods of prime 
military importance which have shown promise as a result of the Army’s food 
irradiation research activities conducted over the past 6 years. Since many of 
these foods are important to the national and international economies, this 
research will support the President’s atoms-for-peace program. 

The revised program, which will continue to be administered by the Quarter- 
master General, is designed to insure an orderly resolution of unresolved re- 
search problems and to facilitate the earliest possible transition to industrial 
production. This program was coordinated with the Atomic Energy Commission ; 
Food and Drug Administration ; Committee on Radiation Preservation of Food— 
National Research Council; the Surgeon General of the Army; Departments 
of the Air Force and Navy; Marine Corps; and Continental Army Command— 
copies of this program were also made available to your committee. 

In my opinion, this revised research program is a sound approach to the 
problems that must be solved. The Army will continue to make major contri- 
butions to basic knowledge which will ultimatley make possible the final deter- 
mination concerning the role of radiation processed foods in the national and 
international economies. 

The Army welcomes assistance in this effort and we are particularly pleased 
that other agencies have recently announced plans to participate more actively 
in the advancement of this effort. 

The Army will continue to cooperate with the Interdepartmental Committee on 
Radiation Preservation of Food and its member agencies, as well as with in- 
dustry and other interested parties. 


The Army appreciates the opportunity to present its revised research program 
on irradiated food to your committee. 


(Correspondence between the Joint Committee and the Department 
of the Army subsequent to Mr. Morse’s testimony follows :) 


CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 


Washington, D.C., June 3, 1960. 
Mr. Rrcnarp S. Morse, 


Director of Research and Development, 
Department of the Army, Washington, D.C. 


DEAR Mr. Morse: As you know, the Joint Committee has been quite interested 
in the national food irradiation program, particularly in light of the Army’s 
revised program. During the hearing before the Subcommittee on Research and 
Development of the Joint Committee on March 31, 1960, you discussed with the 
members the question of using the high capacity 24 million electron volts ac- 
celerator in the contemplated Army research center. It is understood that the 
AEC and the Office of the Surgeon General, Department of the Army, opposed the 
Linac high-voltage unit and that a detailed review was to be made to determine 
the desirability of using a less expensive electron accelerator more suitable as 
a research tool. 

Your memorandum of March 28, 1960, to the Chief of Research and Develop- 
ment, Department of the Army, requested such a review and that a decision 
was to be rendered to you on this matter by April 20, 1960. 





1The linear accelerator was originally designed as a high-volume processing unit for 
installation at the Stockton facility. To date approximately $600,000 has been expended 
for design and partial fabrication. Although this unit is not ideally suited as a research 
unit, it is capable of being modified and completed to meet the needs of the research pro- 
gram. However, before final decision, a detailed review will be made to determine the 
desirability of using a less expensive electron accelerator more suitable as a research tool. 
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To date the Joint Committee has received no information as to whether or 
not the study has been completed and what decision has been made. Similarly, 
it has received no information as to the results of a study by the Quartermaster 
Corps as to the location of the site for the Food Irradiation Research Center. 
During the March 31 hearing General Calloway, Deputy Quartermaster General, 
testified that he had been instructed to commence such study on the day before 
the hearing. ; 

It would be appreciated if you would advise the Joint Committee concerning 
the status of these two studies and furnish any additional information pertinent 
to the Army food irradiation program which will enable the committee to keep 
currently and fully informed concerning this project. 

Sincerely yours, 





JAMES T. RAMEY, EPvecutive Director. 


DEPARTMENT OF THE ARMY, 
OFFICE OF THE DIRECTOR OF RESEARCH AND DEVELOPMENT, 
Washington, D.C., June 22, 1960. 
Hon. CLInNTon P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D.C. 


DeaR SENATOR ANDERSON : In reply to your letter of June 3, 1960, regarding the 
Army revised irradiated food program, the following information is furnished. 

A decision has been reached to modify the original Varian Associates 24 
million electron volts pilot plant model, linear accelerator so as to produce a 
variable-energy electron source for research purposes per the following speci- 
fications : 

(a) Provide 18 kilowatts power, O-24 million electron volts energy, 750 
micro-amperas average beam current at 24 million electron volts; 

(b) Omit magnetic deflector and scanner; 

(c) Add a simple beam diffuser and a simple X-ray converter ; 

(d) Simplify conveyer to absolute minimum necessary for research purposes. 

An analysis leading to this decision was conducted by Office, Chief of Research 
and Development and resulted in a finding of the need for a 24 million electron 
volts linear accelerator rather than the 12 million electron volts device included 
in the Army revised irradiated food program submitted to your committee at 
the March 31, 1960, hearings. As your committee knows, the past history of the 
Army’s irradiated food research has brought forth several fundamental unsolved 
research problems. My review of the results of the above-mentioned analysis 
has convinced me that such a basic research tool is needed to support the funda- 
mental research which is directed toward the solution of these problems. It is 
not the Army’s plan to use this 24 million electron volts accelerator for irradia- 
tion of food to be fed to humans. It will be used solely as a basic research tool 
to assist in the solution of problems in the areas indicated below. 

In the analysis leading to this decision, consideration was given to the eco- 
nomics involved and the equipment requirements for a research program on in- 
duced activity, dose-rate, dose-depth, enzyme and vitamin changes, food flavor 
retention versus sterilization, and electron versus high-energy gamma irradia- 
tion. The specified average beam current is based on dose-rate and flavor reten- 
tion versus bacteria kill research requirements; the specified maximum energy 
is based on dose-depth and induced activity research requirements. The deter- 
mination that the completion of the Varian Associates’ instrument was the most 
economical approach to supplying the optimum electron research source was de- 
rived from: *o:xparisons of the costs of three courses of action. These were the 
possibilitics f the modification of the original Varian pilot-plant device to pro- 
vide a research instrument; the salvaging of the pilot-plant model and the 
designing and construction of a new instrument to research specifications ; or the 
purchasing of an off-the-shelf accelerator. 

A decision has not been made as to location of the site for the food irradia- 
tion research facility. As Major General Calloway previously testified, the 
Quartermaster General did receive instructions to appoint a site survey board. 
A board was appointed and it is expected that the approved recommendations 
of the Quartermaster General will be forwarded to the Department of the Army 
within the near future. When review at the Department of the Army staff level 
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is completed and a decision has been rendered concerning the site for the 
radiation research facility, your committee will be informed prior to any public 
release of such information. 

You may be interested to know that since the March 31, 1960, hearing of the 
Joint Committee on Atomic Energy, the Army Research Office has initiated an 
operations research study to determine the logistic, operational, and economic 
advantages which would accrue to the Armed Forces through the introduction 
of foods treated by ionizing radiation into the military combat and peacetime 
ration. The study is to be conducted by the Operations Research Office, Johns 
Hopkins University, on a contract basis and is estimated to require approxi- 
mately 9 months to a year for completion. I have enclosed, for your informa- 
tion, the proposed secpe and objectives of this study. 

Sincerely, 
RiIcHARD S. Morse, 
Director of Research and Development. 


PROPOSED SCOPE AND OBJECTIVES FOR OPERATIONS RESEARCH STUDY 












































Objective: To determine the operational, logistical, and economic advantages 
and disadvantages which would accrue to the Armed Forces through the intro- 
duction of foods treated by ionizing radiation into the military combat and 
peacetime ration. 

Scope: This study will include but will not necessarily be limited to— 

(a) A eritical analysis of current concepts for the integration of irradi- 
cated foods into the combat feeding system of the Armed Forces. 

(b) A determination of the present and future combat requirements from 
a tactical standpoint for irradiated foods. In this connection, both limited 
and general warfare situations should be considered. Combat requirements 
of the field army, battle group, Strac, and Marine Corps should be given 
special attention. 

(c) A consideration of the logistical implications involved in the peace- 
time and combat use of irradiated foods as components of the military 
ration (i.e., cost, manpower, transportation, storage, preparation, etc.). 

(d@) A comprehensive analysis of the economic implications involved in 
effecting a transition to industry of production of irradiated foods, provi- 
sion of an adequate mobilization base, and the impact on strategie storage 
concepts. 

(e) A comparative analysis of the logistical, operational, and economic 
advantages and disadvantages to the military of irradiated foods as ration 
components versus freeze-dehydrated, dehydrated, frozen, and heat-processed 
foods. 

(f) A determination of the relative urgency of the operational require 
ment for irradiated foods as compared to the operational requirements for 
improved weaponry, individual and group protection, transportation, other 
improved foods, communications, medical care, etc. 

(g) Consideration of the current technical “state-of-the-art” and techni- 
eal potential for meeting the time frame objective set forth in reference (bd) 
(1965-75). 

(h) Consideration of the R. & D. investment in funds to date and prob- 
able future expenditures required to achieve program objectives as com- 
pared to the magnitude and significance of payoff for the Armed Forces 
expressed in terms of logistic, operational, and economic requirements or 
improvements, morale, efficiency, or other benefits. 

(i) Recommendations. 


STATEMENT OF HON. HERBERT B. LOPER,' ASSISTANT TO THE 
SECRETARY OF DEFENSE (ATOMIC ENERGY) 


Chairman Anperson. General Loper, one of the reasons you are 
here is because of your letter which says, “however, final approval of 
reprograming of funds required to support the program has not yet 
been granted.” 

So these charts that are here that show a million dollars have not 
yet been approved ; have they ? 


1The full prepared statement of General Loper appears on p. 708. 
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General Lorer. The final approval of the Secretary of Defense and 
the action of the Comptroller have been completed. I think actually 
General Ely may be a little closer to that than Iam. I was trying to 
get the latest information on that this morning. I don’t know that I 
have anything any later. 

Chairman Anprrson. I understand this question arose if these 
anticipated expenditures have any validity because as I understand it, 
they have not yet been approved. Isn’t that correct? 

General Evy. You are speaking of the figures for the research 
program ? ¢ 

Chairman Anperson. Yes; the million dollars that was up there on 
the board this morning, $500,000 is all that has been approved. 

General Evy. $500,000 has been approved by the Secretary of De- 
fense, and we are authorized within the Office of the Chief of Re- 
search and Development to reprogram some reserve funds that we 
have for something of this nature. 

Chairman ANnperson. But as I understand it, you have not done so 
yet ? 

General Exy. This is the fiscal year 1961 program. We don’t have 
the appropriation yet. When we have the appropriated funds, then 
we will take the necessary reprograming action to make the funds 
available. 

Chairman Anperson. What about 19607 

General Ery. There is no problem in fiscal year 1960 funding. 

Chairman Anperson. Go ahead, General. 

General Lorrer. The part I was speaking about, Senator, had to do 
with the remnants of the funds which were transferred to the Atomic 
Energy Commission for the completion of the facility at Stockton. 
These funds still remain with the Atomic Ener gy Commission and 
the approval of the Director of Research and Engineering, who is 
the original source of those funds, for the utilization of those funds 
for the new program has been obtained. But the final transaction 
of withdrawing the funds from the Atomic Energy Commission and 
reallocating them to the Quartermaster General has, so far as I know, 
not, been completed. 

I was asked to make a very brief statement with respect to the inter- 
est of the Department of Defense in food irradiation. In conjunction 
with its responsibility for single managership for subsistence for the 
Department of Defense, the Department of the Army has been con- 
ducting research in the field of food processing. This effort has in- 
cluded the field of preservation of foods by irradiation. Witnesses 
from the Department of the Army have given you the status of the 
program and background data, so I will confine my remarks to a brief 
statement of the interest of the Department of Defense in the food 
irradiation process. 

The Department of Defense is greatly interested in food processing 
procedures which offer promise of improving the quality of foods for 
the Armed Forces. Improved quality and variety are particularly 
important under conditions where the Armed Forces may be sub- 
jected to abnormal hazards and discomforts for long periods of time. 
Food irradiation appears to offer possible means of substantial im- 
provement. 
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The aim of the 5-year program initiated by the Quartermaster 
General in 1953 was to more adequately s satisfy the continuing re- 
quirement of the Department of Defense for an ‘adequate and whole- 
some supply of food for its fighting forces. This requirement extends 
itself into several areas. Among these are light weight, palatability, 
wholesomeness, storage without refri iger ation, minimal stor age space, 
preparation time, preparation equipment, and trained per rsonnel for 
preparation. Since the current operational rations fall short in one 
or more of the above, the field of irradiation of food was and is being 
examined as a possible means of improving logistics of troop sub- 
sistence. 

The present standard feeding situation in the services when stable 
and static conditions exist, and 1 manpower, cooking, and refrigeration 
equipment are available, may be improved by reducing one or more 
of the above areas. 

Small, mobile, dispersed units of the Army and those operating in 
forward areas require operational rations in a variety with consider- 
able improvement in taste and acceptability over those currently avail- 
able. Manpower, money, and equipment can be saved by a capability 
to supply freshlike food requiring no refri igeration. 

The development of the long-range atomic-powered submarine pos- 
sibly represents the best ex xample where improvements in subsistence 
are vitally needed for the Navy. However, vast savings may be possi- 
ble in all ships if partially prepared, aa pack aged, wholesome, 
and palatable rations can be provided. 

The problem of providing food for the crew members of long-range, 
high-altitude aircraft of the Air Force is apparent. This problem 
would be considerably increased in space flight. 

The Department of Defense is particularly interested in radiation 
processing as a means of improving subsistence for the fighting forces 
for the above and other vital situations. Howev er, it is expected that 
if the Army’s research program contributes to improving preserva- 
tion and packaging procedures for food, the public at large will bene- 
fit as it always has from research and development efforts of the 
military services in areas that can be applied to civilian use. 

I might add very briefly to that, that at the Department of Defense 
level, the program has been examined from time to time by the Di- 
rector of Research and Engineering, and his predecessor, the Assistant 
to the Secretary of Defense for Research and Engineering, and on 

each occasion it has been endorsed by that Office. I think one of the 
most striking examples of his endorsement and enthusiasm in sup- 
port of this ] program has been the decision to allocate $214 million 
for the initiation of the development of the Stockton facility from 
the emergency funds which were available to the Director of Defense 
Research and Engineering. Any time one gets that much money out. 
of the D.D.R. & E. emer gency funds, you can be quite sure the Director 
is sold on the objectives ‘of the program being supported. 

That concludes my statement, Mr. Price. 

Representative Price (presiding). Thank you yery much, General. 
In your statement you did not use the words “accelerated program.” 

General Lorer. No. I question whether this is an accelerated pro- 
gram. I think what Dr. Morse has said here, that acceleration if a 
plied to the present program, is an acceleration over what it wou d 
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have been if they had maintained an interest and research program 
dealing with 21 varieties of food, rather than limiting it to the most 
important and applying the effort to a limited number of foods, those 
of the greatest importance to the Armed Forces. In my mind, that 
does provide for an acceleration of this program. 

Representative Price. It is an acceleration based on the progress 
made in the last few months after we had almost a stoppage of the 
program. 

General Lorrr. The stoppage of the program I don’t think has ever 
happened. I have followed this enue close, too. What was 
stopped very definitely was the program for providing a pilot plant to 
feed some 30,000 troops. This was, as you well know, suspended last 
spring, a year ago almost, and then a decision was made later on in 
the fall to cancel it out completely. 

So far as the basic research effort has gone, I am not aware that 
there has been any stoppage or any letup of that since it started 5 
years ago. 

Representative Price. There is some definite change in the level of 
support in fiscal year 1961 and also the remainder of fiscal 1960. Cer- 
tainly those figures are not the same as the suggested level of support. 

General Loper. This is quite true. While I am not closely associ- 
ated with the budgeting part of this program or what the previously 
planned levels were or will be, it is my understanding that much of 
this reduction from the program as planned back a year ago, let us say, 
has been due to a decision to concentrate the reserve on a few items, 
and to defer the feeding programs, the initiation of construction of a 
pilot plant, and a number of other things which were a part of the 
program and presumably still will remain. 

Representative Price. General, could you categorically state that 
the figure of $1,080,000 will be available for fiscal 1961? 

General Lorrr. No, I can’t categorically state that because there is 
no appropriation act for fiscal year 1961. There is no money available 
for 1961 at the present time. So until the Congress passes an act and 
the money is allocated to the Department of Defense 

Representative Price. Is it presently in the budget request? 

General Lorrr. It is in the budget request and the Quartermaster 
General and the Army General Staff, as represented here this morn- 
ing, have approved these figures. But no one can guarantee that they 
will be there at the time the final apportionments are made for the 
1961 budget. 

Representative Pricer. Can the Army use the money presently 
allocated to AEC for the construction of the Stockton cobalt 60 facil- 
ity for their new research facility? 

“General Loper. This, I believe, can be done. This money belonged 
to the Department of Defense. It was allocated by the Director of 
Defense Research and Engineering from his emergency fund. He has 
approved the use of it by the Army. 

Representative Price. The allocation to the Army for the new 
research facility has been approved ? 

General Lorer. Has been approved by him. It has one more hurdle 
to pass. It must be apicovlll y the uaitridiee of the Department 
of Defense and the Secretary of Defense, and then recovered from the 
Atomic Energy Commission. As of this morning I had no informa- 
tion as to whether this had been done. 
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Representative Price. Ordinarily the Comptroller would not turn 
down an allocation of that sort when it has gone to this high level of 
approval. 

General Lorrer. No, he would not. 

Representative Van Zanpr. General, probably this question has to 
be answered by somebody from the Quartermaster General. What is 
the status of the project that involved the Mennonites at the Fitzsim- 
mons General Hospital in Denver? 

General Lorrr. I am not familiar with that. 

Representative Price. Is there anyone here that is familiar with 
that ¢ 

Mr. Morse. That program is no longer underway. 

Representative Price. Is there any information available on the 
result of the test? 

Representative Van Zanpr. I think the committee should be fur- 
nished with an evaluation of the program. 

Mr. Morse. It is being continually followed up. May I suggest 
that Dr. Youmans this afternoon could specifically reply to that ques- 
tion? He represents the Surgeon General. 

Representative Van Zanpr. Has the Army program at Camp Lee 
been discontinued ¢ 

General Loprer. Again I will have to refer you to the Army people. 
I am not familiar with the details of these programs. 

General Evy. I didn’t hear the question. 

Representative Van Zanpr. Has the Army program at Camp Lee, 
Va., involving some 300 officers and men, been discontinued ? 

General Evy. It involved 60 men, and it has been discontinued, I 
have been informed. 

Representative Van Zanpt. May we have an evaluation of the pro- 
gram also? 

Representative Price. If the gentleman will yield, I think some- 
where in the official records of the committee we should have some sort 
of evaluation of the result of this test at Fitzsimmons General Hos- 
pital. We have had reference to it several times in the testimony 
to the effect that there were no ill effects felt by any of the people 
involved in the test, but I don’t think we have ever had an official re- 
port on the result. 

Representative Van Zanpt. Mr. Chairman, I think the records of 
the committee should show the amount of food consumed by the Men- 
nonites in the project, and also the amount of food consumed by the 
officers and men at Camp Lee, and any ill effects that the persons con- 
cerned in these two programs may have developed. 

Representative Price. Could the Department supply us with infor- 
mation on the results of these two tests? 

General Lorrr. Yes, sir. I will obtain this and get it to you. As 
you well understand, the feeding programs have been discontinued, 
as has been testified. What you would like to have is an evaluation 
of these feeding programs. 

Representative Price. Would Mr. Morse like to make a comment? 

Mr. Morse. If it meets with your approval, I would suggest that 
; ask the Surgeon General to submit the facts for the record in a 
etter. 
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Representative Price. I think it should be. I don’t think we have 
ever had an official report on this program. Do you think it would 
be possible to get any material over this afternoon 4 

Mr. Morse. I will try to get something for you in writing this 
afternoon if I can. If not, it will be submitted for the record. 

Representative Price. Thank you. (See app. 2-6, p. 771.) 

Representative Van Zanpr. What activity has been demonstrated 
by the Surgeon General of the Public Health Service as far as this 
program is concerned ? 

General Lover. Again I would have to refer you to the people who 
have been in direct conferences with him. Is there anyone here that 
ean testify as to what contacts have been made and the views of the 
Surgeon General of the Public Health Service ? 

Representative Van Zanpr. I asked General Loper the question 
regarding the activity of the Surgeon General of the Public Health 
Service as far as this program is « ‘concerned. 

Dr. Scuwan. The Food and Drug Administration is a member of 
the Interdepartmental Committee. 

Representative Van Zanpr. When did they become a part of the 
activity ? 

Dr. Scuwas. 1954 or 1955, I believe. 

Representative Van Zanpr. Have they actively sat in on all of your 
conferences and participated in any findings? 

Dr. Scuwas. I would not say all of them, but they have partici- 
pated in our program and have approved our protocols. 

Representative Van Zanpr. Thank you. 

Representative Price. Thank you very much, General Loper. I 
wonder if the committee could have the presence of Mr. Morse this 
afternoon, or someone from the Quartermaster General’s office and 
the Army R. & D. section ? 

Mr. Morse. Yes, sir. 

Representative Price. In the event that something might come up 
during the hearing as in the case of the previous witness, we would 
have to refer back to the various departments. 

Mr. Morse. We will all be here at 2 o’clock. 

Representative Price. The next witness will be Commissioner Flo- 
berg of the AEC. 

How long is your statement, Mr. Floberg ? 

Mr. Frozerc. This statement, Mr. Chairman, i is 14 double-spaced 
pages. 

Representative Price. I think we will probably have to take a recess 
now and come back at 2 o’clock. Would that be inconvenient to you? 

Mr. Frozere. No; that would be convenient for me. I suspect it 
will take 25 minutes to read this into the record. 

Representative Price. Then the committee will stand in recess until 
2 o’clock this afternoon. 

(General Loper’s prepared statement follows :) 


































STATEMENT BY HON. HERBERT B. LOPER, ASSISTANT TO THE SECRETARY OF DEFENSE 
(ATOMIC ENERGY) 






Foop IRRADIATION 







Mr. Chairman and members of the committee, I have been requested to 
testify before you on the Department of Defense interest in food irradiation. 
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In conjunction with its responsibility for single managership for subsistence 
for the Department of Defense, the Department of the Army has been conducting 
research in the field of food processing. This effort has included the field of 
preservation of foods by irradiation. Witnesses from the Department of the 
Army have given you the status of the program and background data, so I will 
confine my remarks to a brief statement of the interest of the Department of 
Defense in the food irradiation process. 

The Department of Defense is greatly interested in food processing procedures 
which offer promise of improving the quality of foods for the Armed Forces. 
Improved quality and variety are particularly important under conditions where 
the Armed Forces may be subjected to abnormal hazards and discomforts for 
long periods of time. Food irradiation appears to offer possible means of sub- 
stantial improvement. 

The aim of the 5-year program initiated by the Quartermaster General in 
1953 was to more adequately satisfy the continuing requirement of the Depart- 
ment of Defense for an adequate and wholesome supply of food for its fighting 
forces. This requirement extends itself into several areas. Among these are: 
light weight, palatability, wholesomeness, storage without refrigeration, mini- 
mal storage space, preparation time, preparation equipment, and trained per- 
sonnel for preparation. Since the current operational rations fall short in one 
or more of the above, the field of irradiation of food was and is being examined 
as a possible means of improving logistics of troop subsistence. 

The present standard feeding situation in the services when stable and static 
conditions exist, and manpower, cooking, and refrigeration equipment are avail- 
able, may be vastly improved by reducing one or more of the above areas. 

Small, mobile, dispersed units of the Army and those operating in forward 
areas require Operational rations in a variety with considerable improvement 
in taste and acceptability over those currently available. Manpower, money, 
and equipment can be saved by a capability to supply fresh-like food requiring 
no refrigeration. 

The development of the long-range atomic-powered submarine possibly repre- 
sents the best example where improvements in subsistence are vitally needed 
for the Navy. However, vast savings may be possible in all ships if partially 
prepared, easily packaged, wholesome and palatable rations can be provided. 

The problem of providing food for the crew members of long-range, high- 
altitude aircraft of the Air Force is apparent. This problem would be con- 
siderably increased in space flight. 

The Department of Defense is particularly interested in radiation process- 
ing as a means of improving subsistence for the fighting forces for the above 
and other vital situations. However, it is expected that if the Army’s research 
program contributes to improving preservation and packaging procedures for 
food, the public at large will benefit as it always has from research and develop- 
ment efforts of the military services in areas that can be applied to civilian use. 


(Thereupon at 11:50 a.m., a recess was taken until 2 p.m., the same 
day.) 


AFTERNOON SESSION 


Representative Price. The committee will be in order. 

Our first witness this afternoon will be Mr. Floberg, member of 
the Atomic Energy Commission. 

Mr. Floberg, I am sorry we were interrupted at the noon hour when 
you were about to give your statement. But we regard you so highly 
as a witness we wanted to be sure we had adequate time to question you 
after your statement. 


STATEMENT OF JOHN F. FLOBERG, COMMISSIONER, ACCOMPANIED 
BY DR. PAUL C. AEBERSOLD, DIRECTOR, OFFICE OF ISOTOPES 
DEVELOPMENT, ATOMIC ENERGY COMMISSION 


Mr. Froperc. I have a prepared statement which I would like to 
read for the committee. 
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Since our appearance before this committee during the hearings on 
radiation preservation of food in January, the Commission has ap- 
proved a radiation processed foods program. The committee was 
notified of the establishment of this program on March 9, 1960. (See 
p. 742.) 

The Commission’s program will be directed to the study of low-dose 
radiation processing of perishable foods to extend their shelf life, using 
radiation doses ranging from a few hundred thousand r.a.d. up to 
1 million r.a.d. Initial emphasis will be on fish and fruit. 

Low-dose radiation processing promises to be the most immediately 
useful civilian application of ionizing radiation for food processing 
purposes. 

It would contribute to civilian food distribution objectives of mak- 
ing food available in as near fresh condition as possible, minimizing 
processing effects in quality, and balancing supply with demand. 

It would also have important economic value in the United States, as 
for example, by making it possible to distribute near-fresh perishable 
foods in distant markets which cannot now be reached because of too 
rapid food spoilage. 

he AEC low-dose radiation processing program, as well as the 
Army’s high-dose radiation sterilization program, also give direct 
support to the President’s atoms-for-peace program—other countries 
have great interest in the possibility of using radiation processing to 
improve their food distribution and increase the variety and quality 
of food products available. Many countries are conducting research 
and development in this area. 

In low-dose processing we are concerned with partially destroying 
and inhibiting the action of microorganisms causing rapid spoilage of 
foods. With high-dose processing, such as the Army is studying, the 
objective is to sterilize the food by killing virtually 100 percent of the 
spoilage organisms. 

Let me use milk as an analogy to illustrate this further. We all are 
aware that by a mild heat treatment we obtain pasteurized milk. This 
must be kept refrigerated and will remain unspoiled for several days. 
Pasteurization delays spoilage. By intense heat treatment we obtain 
sterilized milk which is canned. This can be stored indefinitely with- 
out refrigeration. For our purpose here low-dose radiation process- 
ing could be compared to pasteurization and high-dose radiation steri- 
lization to heat sterilization. 

Another characteristic of low-dose radiation processing is that to 
extend the shelf life of food this way requires only about one-tenth as 
much radiation as is necessary for radiation sterilization. 

In other words, a facility designed for high-dose radiation steriliza- 
tion can process 10 times as much low-dose-treated foods as sterilized 
foods. 

Our preliminary investigations already give us confidence in the 
ultimate success of low-dose radiation processing to extend shelf life. 

Such also is the consensus of a number of experts on radiation 
processing of foods whom we have consulted. 

This belief is further supported by preliminary research in the 
United States, primarily by the U.S. Army Quartermaster Corps and 
in other countries. 

Further, such low-dose processing is said generally to entail negli- 
gible or no changes in the foods taste, color, or odor. 
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With this background, I should like now to outline the Commission’s 
program in detail. The objectives of the AEC program are to: 

Concentrate on a relatively few low-dose, radiation-processed foods, 
so as to achieve success sooner than would be possible if a multitude of 
food products were studied concurrently. 

Establish wholesomeness and safety of selected low-dose, radiation- 
processed foods. 

Proceed as rapidly as possible, consistent with the state of the art 
and requirements for sound scientific research. 

The Commission will conduct the basic research necessary for ad- 
vancing low-dose radiation processing of foods to the point of tech- 
nical and practical feasibility. Emphasis will be placed on basic 
studies in food chemistry, microbiology, wholesomeness testing, pre- 
irradiation and postirradiation factors of shelf life extension and 
radiation process technology. 

However, such additional work as product and market development 
to establish low-dose radiation processing as a routine commercial 
food-processing method would be the responsibility of private 
industry. 

The Commission has approved expenditure for this program of 
$115,000 for fiscal year 1960 and $500,000 for fiscal year 1961. We 
currently estimate the program will cost $5 million for 5 years. 

The Commission is convinced that time will be gained and sounder 
results obtained by first carefully formulating the specific details of 
a sound, integrated scientific program. 

Accordingly, we have initiated comprehensive studies to design a 
low-dose radiation research program for specific foods promising 
substantial technical and economic significance in food production, 
processing, distribution, marketing or consumption. It is expected 
this will require 6 to 8 months for completion. 

As stated earlier, we are immediately directing our attention to 
fish and fruit. The committee has previously been provided with 
copies of a report prepared by the Massachusetts Institute of Tech- 
nology under contract to the AEC which evaluated the technical, 
economic, and practical feasibility of radiation preservation of fish. 
The report— 

concludes that low-dose radiation processing of certain se- 
lected marine products can provide important advantages for the 
producer, processor, distributor, as well as the consumer, and 

recommends that a comprehensive program be initiated for the 
development of low-dose radiation processing of marine products. 

Preliminary experimental work, primarily by the Army Quarter- 
master Corps, on marine products has revealed several products mer- 
iting development. 

These include flounder, ocean perch, halibut, shrimp and crab. For 
example, cooked crab normally can be kept only about 7 days under 
refrigeration. Experiments indicate that radiation-processed cooked 
crab treated with a low dose of 400,000 r.a.d. can be kept approxi- 
mately 30 days under normal refrigeration. 

In texture and flavor the product is virtually indistinguishable 
from freshly cooked crab. Thus, through radiation processing, crab 
and other marine products can be introduced in as near as fresh con- 
dition as possible into areas which now can get only frozen or canned 
fish. Such fish can also be kept longer by the consumer. 

52249—60—pt. 24 
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Accordingly, a second phase of work has been initiated with MIT 
in concert with the Bureau of Fisheries to develop a specific plan of 
research and development, including estimated costs leading to tech- 
nical demonstration of low-dose radiation processing of fish. 

We expect completion of this work by midsummer and initiation 
ofe xperiment al studies promptly thereafter. 

Preliminary experimental work, much of which was sponsored by 
the Army Quartermaster Corps, indicates that peaches, citrus fruits, 
grapes and strawberries are worthy of further investigation. 

One objective of radiation processing of fruits is to retard spoilage 
due to fungi. It appears that this can be accomplished with low 
closes on the order of 250,000 r. a. d. and increases the marketable life 
significantly. 

West coast strawberries, for example, could be marketed in the 
East for an additional 2 to 3 days as compared to nonradiation 
processed berries. Even so short a shelf life extension as this could 
have significant. market impact. 

Another possible application of radiation processing to fruits is to 
slow down the ripening process. Some fruits such as peaches often 
are picked while fairly green so that they will not be overripe by the 
con they reach the market. 

Preliminary experimental work indicates that low-dose radiation 
processed fruits take longer to ripen. In this case the fruit could be 
allowed to ripen more before being picked, with consequent enhance- 
ment of flavor and quality, and will not be overripe by the time it 
reached the market. 

Accordingly, we have begun an analysis of the technical and eco- 
nomic feasibility of low-dose radiation processing of fruits under 
contract with Stanford Research Institute. The Department of 
Agriculture is working closely on this project with the AEC. 

We expect to complete this analysis and to design an experimental 
program within the next few months. This will permit initiation 
of actual research on radiation processing of fruits during the early 
part of the next fiscal year. 

Since our work during the next 6 to 8 months will be the develop- 
ment of detailed research programs on low-dose radiation processing 
of fish and fruit, it is not possible to be too specific on actual plans at 
this time. However, we can outline for the Commission the general 
pattern in which we expect to proceed. 

We must first select the specific fish and fruits upon which our 
studies will concentrate. The selection process will involve cursory 
testing of many more varieties of fish and fruits than we plan to study 
in detail. 

We would then concentrate on representative varieties which appear 
to benefit materially from low-dose radiation processing and which 
have marketing potential. We would determine how the selected fish 
and fruit are affected by various amounts of radiation with emphasis 
being placed on doing the processing in a manner that would be prac- 
tical for commercial application. We would determine how much 
the usable life of the products is extended and ascertain the effects 
on taste, texture, appearance, vitamin content, et cetera. 

One objective that would be kept in mind throughout this testing 
program is the determination of the practicable technical and com- 
mercial limitations within which to conduct our more extensive re- 
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search work. By so proceeding we can have greater assurance that 
the results from subsequent long-term and costly wholesomeness ex- 
periments will be truly meaningful for practical commercial applica- 
tion. 

Concurrently with the above studies, we will initiate work on de- 
veloping guidelines for a research program to establish wholesome- 
ness and safety of low-dose radiation processed foods. 

Sufticient research has not yet been carried out on alteration of 
dietary constituents of foods, that is, proteins, vitamins, et cetera, 
treated with low radiation doses. 

We will want to conduct detailed food chemistry studies to establish 
that low-dose radiation processing of foods does not alter the nu- 
tritional value of such foods to the extent of compromising their 
ultimate unrestricted clearance for human consumption. 

We have established close liaison and are currently working with 
the Food and Drug Administration to design a comprehensive test 
program on the nutritional and toxicological safety of low-dose 
radiation processed food, including the experimental protocol for 
animal feeding experiments. 

I am certain that the committee recognizes and appreciates the high 
degree of competence which has been built up in the atomic energy 
program on the effects of very low doses of radiation on the biological 
brought to bear directly on evaluation of the toxicological safety of 
and physiological behavior of animals. This competence can be 
brought to bear directly on evaluation of the toxicological safety of 
radiation processed foods under the Commission program. 

It should be noted that additional data to that obtained in the 
wholesomeness and safety program of the Department of the Army 
on high-dose radiation sterilization of foods may be needed to sup- 
port clearance of similar classes of foods processed with low doses 
of radiation. We expect to clarify this matter as our work prog- 
resses with the Food and Drug Administration. 

We would not expect to initiate a comprehensive animal feed- 
ing program to test the nutritional and toxicological safety of low- 
close processed foods until we have established the preirradiation and 
postirradiation factors influencing product quality and optimum 
periods of shelf life extension for the specific foods selected for study 
in the low-dose program. 

Therefore, the comprehensive animal feeding tests under whole- 
someness and safety aspects of the Commission’s low-dose radiation 
processed foods program cannot be started until the latter part of the 
next fiscal year. 

Important to the initiation and full development of the Commis- 
sion’s radiation processed foods program are adequate irradiation 
facilities. The type and number of such facilities will become more 
clearly established as the initial activities now underway are further 
along. 

Under its currently approved program, the Commission will, how- 
ever, design and construct two portable laboratory research irradi- 
ators. These irradiators will employ 10,000-20,000 curies of cobalt 
60. The research irradiators will be used to carry out basic studies 
on the effect of low-dose radiation processing on the nutrition of foods 
as well as to investigate the origin and control of factors affecting 
the food’s odor, taste, color, and texture. 
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It may be that additional laboratory research irradiators will be 
required to properly support the fully implemented research activi- 
ties of the low-dose program. If these needs develop, the Commis- 
sion will provide for them. 

As full details of the research program on low-dose radiation proc- 
essed foods are evolved, the need for more specialized types of ir- 
radiation facilities will be established as well as specific design char- 
acteristics. 

It may be that mobile irradiators using 50,000 to 150,000 curies of 
cobalt 60 will be required to test process selected foods at places 
where they are harvested and packaged for transportation to markets. 

This requirement would stem from a need to experimentally estab- 
lish radiation process conditions preparatory to animal feeding stud- 
ies as mentioned earlier. The product throughput of irradiators of 
the mobile type would also be sufficient to provide required quantities 
of low-dose radiation processed foods for the animal feeding studies. 

As the committee knows, the Department of the Army has an- 
nounced its revised program on radiation sterilization of foods which 
includes plans for construction of a radiation research center. The 
center will include a 1-million-curie cobalt 60 irradiator, a linear 
accelerator and a food preparation facility. 

The cobalt 60 irradiator will be of a highly flexible design permit- 
ting its use in both high-dose and low-dose radiation processed foods 
research. 

The Department of the Army has indicated its willingness to make 
the radiation center available for conduct of studies under the Com- 
mission’s low-dose program. We shall certainly take advantage of the 
Army’s invitation to the extent this is practical, both from the avail- 
ability of the facility without interferences with the Army research 
activities and as the facility meets our specific program needs. 

The AEC has authorization and is currently proceeding with work 
to construct a High Intensity Radiation Development ‘Laboratory. 
This facility, to be located at the Brookhaven National Laboratory, 
will be highly flexible and capable of safely handling 1 million curies 
of cobalt 60. 

The plan for the building includes small research laboratories, as 
well as two high-intensity radiation source handling cells. The facil- 
ity will be available for use in midsummer 1962. 

The program with this new facility will include experimental stud- 
ies of factors affecting the design of large irradiators, such as radia- 
tion dose delivered at different points within a target, source dimen- 
sions, target dimensions, optimum source and cladding dimensions, 
optimum design of high efficiency irradiators, heat generation and 
dissipation in high level sources, and radiation damage to source ma- 
terials. 

The High Intensity Radiation Development. Laboratory is not in- 
tended as a food research center, but it will contain many of the ele- 
ments required of an integrated research and development center for 
low-dose radiation processing of foods. It may be as the AEC’s ra- 
diation processed food program becomes more fully developed a re- 
quirement for such a research center will be established or some modi- 
fication therefore, that is, a marine products radiation research center 
or possibly an agricultural products radiation research center. 
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If a need for an integrated research center becomes apparent, the 
Commission would consider its establishment at the Brookhaven 
National Laboratory and would provide for the additional facilities 
necessary such as food preparation and research laboratory space. In 
the meantime we envision partial use of the High Intensity Radiation 
Development Laboratory to carry out experimental work on radia- 
tion process development for foods. 

In summary, with regard to radiation facilities, the Commission 
believes that 1t would be premature to seek authorization for its con- 
struction of a radiation research center for its low-dose radiation 
processing of foods program. It is by no means clear at. this time that 
such a center would be the type of facility to best support the program. 

Smaller radiation facilities placed near food production centers, 
and perhaps of a mobile nature, may prove to be the type of equip- 
ment that is needed. The detailed programing of the next 6 to 8 
months should serve to clarify this need. 

Meanwhile, the Army’s decision to construct its radiation research 
center which will be available to the Commission’s program, and the 
Brookhaven facility now under construction should provide for 
such radiation center needs as can now be foreseen. 

In developing its program, the Commission gave full consideration 
to the report of the Interdepartmental Committee on Radiation 
Preservation of Food, “A National Civilian Radiation Processed 
Foods Program.” 

We believe the AEC program is fully consistent with the objectives 
and program elements set forth in that report. Although we do not 
find it feasible or wise to achieve the budgetary levels set forth in the 
report so quickly, our projected total expenditures over the next 5 
years closely approximates the level recommended in the Interde- 
partmental Committee report. 

The Commission intends to administer its radiation processed foods 
program in an aggressive and productive manner. We plan to main- 
tain full and active liaison with other interested Government agen- 
cies as well as to keep commercial food processing firms fully in- 
formed on our progress under the program. 

Further, in view of the international interest in low-dose radiation 
processing of foods, we are currently establishing procedures for pos- 
itive exchange of information with other countries carrying out re- 
search in this field. 

The Commission and the Department of the Army have estab- 
lished close working relations for coordinating their respective radia- 
tion processing foods programs. We are confident that positive 
benefit can accrue from one program to the other and that the radia- 
tion processing foods activities of the Army and the AEC are com- 
plementary and not duplicative. 

I should like to conclude my testimony by stating that the Com- 
mission intends to pursue its radiation processed foods program as 
vigorously and rapidly as scientific prudence indicates. 

On the other hand, food is a complex biological material so that 
methods for processing it with radiation as well as establishing its 
safety after radiation treatment is a formidable task. Thus, it is 
proper to end with an expression of confidence, but with a word of 
caution that we should not expect spectacular results in a short pe- 
riod of time. 
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That concludes my prepared statement, Mr. Chairman. 
Representative Price. Thank you very much, Mr. Floberg. On 
page 4, where you refer to the allocation of funds for fiscal years 1960 
and 1961, are they being taken from any other Commission projects 
to be allocated for this program ? 

Mr. Froserc. The 1960 funds are found in the Commission’s over- 
all budget because this is the budget under which we are currently 
operating. This money must be obtained from under runs on some 
other project or from some reprograming of some sort or another. As 
you know, the 1961 budget is currently “before the C ongress and our 
hearings start before the Appropriations Committee Tuesday after 
Faster, I am told today. So this $500,000 for fiscal 1961 will have to 
be obtained by selection from some other budgeted item in the budget. 
There is no question about that. Of course, the budget does go 
through certain metamorphoses prior to the time it is presented ‘to 
the Congress as well as after it is presented to the Congress. 

Representative Price. What type of funds will it come out of, 
isotope development ? 

Mr. Frosera. I don’t know, Mr. Price. Maybe there is somebody 
here who can tell me precisely what subtraction has taken place. 

Representative Price. Is the $5 million figure for 5 years which is 
mentioned in paragraph 10 of page 4 of your statement an AEC figure 
as separate from the Army ? 

Mr. Fiosere. Yes, sir. This, your understand, is a long-range esti- 
mate and it could turn out to be high or too low. W hen I start esti- 
mating budgets 5 years ahead of time, I am pretty bold. 

Representative Price. Looking at the chart that you have there, 
Mr. Floberg, which the Joint Committee staff asked the Commission 
to prepare, and looking at the AEC program as compared with the 
panel recommendation in the Interdepartmental Committee, which I 
understand was headed up by Dr. Aebersold, there seems to be quite a 
difference in the recommendations of that panel as against. the plan- 
ned activity of the AEC itself. Would you care to comment on the 
reason why the AEC did not believe it feasible to go fully with the 
recommendations of this Committee ? 

Mr. Froperc. We were well aware of the recommendations of the 
panel when we established our program. It was our feeling that the 
ad hoe panel’s recommendations were stepping off the high board a 
little too quickly, and that we coud not employ the funds recom- 
mended to full advantage at the rate at which they were recom- 
mended to be employed. We thought that the rate that we settled on 
was about as quickly as we could. get full value for the dollars in 
question. The total dollars, as you “will notice, over the full period 
are not markedly different. If you give us a reasonable margin of 
error for a 5-year estimate, that is. “Tt certainly is true that in the 
first 2 years there is a difference. This is a matter of judgment:as to 
how quickly one can plunge into a new program. I would like to 

cal] your attention, Mr. Price, to the fact that we are in 1960 now and 
the budgeted figure was at zero up to this time. We are trying to 
start something ‘from a standing start, and trying to get our maximum 
dollar value. Maybe our figures are wrong, ‘but this is what we 

thought was reasonable for getting maximum productivity. 
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Representative Price. The chart shows that the estimated expendi- 
ture over a 5-year period by the Commisison is $5 million, by the ad 
hoe panel will be $6 million ; yet in the first 2 years of the 5-year pro- 
gram the ad hoc figures ran in one instance in the fiscale year 1960 
better than 2 to 1, and in the fiscal year 1961 almost 2to1. That means 
somewhere along the line we are going to have some sort of gap that 
we will have to carefull watch. 

Mr. F.iosere. The difference is between $1.3 million for 2 years and 
$600,000 for 2 years. In other words, they estimate twice the ex- 
penditures in the first 2 years that we have estimated. A major part 
of this, as you can see, is in the timing of the mobile irradiators. It 
may well be that we can move the date for these up by a year but we 
are certainly not ready to do it now. We are talking about the 1961 
budget. 

Representative Price. Is the timing on the mobile irradiators due 
to a very careful analysis and study to the effect that the Commission 
does not think it is possible to get into this within the next 2 years? 

Mr. Fiosera. I would not say it was impossible, Mr. Price. I do 
think we are approaching the commencement of fiscal year 1961, now, 
it is a real question as to whether we could get those mobile irradiators 
squeezed into the 1961 budget. Conceivably we could, but I don’t 
think it is unreasonable to say that they can just as well come out of 
the 1962 budget. 

Representative Price. That is one of the tools. 

Mr. Frosere. It is one of the tools. 

Representative Price. In order to do a good research job you have 
to have certain tools. 

Mr. Fioserc. That is right. But we are still trying to figure out 
how to make this tool. 























718 NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 


Representative Price. It seems to me in setting up the basic pro- 
gram you would place some emphasis on obtaining t he tools; other- 
wise you run the danger of not meeting the schedule after the third 
year. 

Mr. Froserc. That is certainly true. The point is that. this is not 
an off-the-shelf tool. This is a tool we have to invent. The question 
of how quickly we will be prepared to design it and procure it is a 
pretty tough question. 

Representative Price. I wonder if Dr. Aebersold can give any ex- 
pression of whether or not he believes this mobile irr radiator could 
possibly be in the picture within the next fiscal year or so, or why they 
set such store on the funds for fiscal 1961 for the mobile irradiator. 

Dr. ArpersoLp. There are other members of the ad hoe working 

ynanel of the Interdepartmental Committee here who will testify later, 
cia it seemed to us that one of the problems in the field of irradiating 
fresh food is to have the irradiators closer to the sources of food 
production. For example, berries are commercially shipped either in 
California or some southern place like Louisiana. Both provide large 
quantities of berries for the market. In the case of fish, the major 
centers of fish catching are around Boston and Seattle. Our idea was 
that we might have irradiators that could be moved from one part of 
the country to the other to study the items as they are harvested and 
in the market distribution pattern. You must realize that we have 
not designed any irradiators other than the very-high-intensity fa- 
cility (HI-FI) that we were designing for the Army’: s pilot plant at 
Stockton. That was our only responsibility up until October 22, 
when the Army made its announcement that they would defer the 
Stockton facility. We had not been studying other irradiation fa- 
cilities prior to that time. 

We have since begun to look into the design of research irradiators 
and mobile irradiators. We have assigned | to Brookhaven National 
Laboratory the role of major irradiator designer for the Commission. 
BNL is now making conceptual designs of sev veral irradiators. Ihave 
some charts here to show these if it would help the committee. 

Representative Price. Do you have any other outside consultants? 

Dr. Arpersotp. Yes, sir. We have a number of companies that 
have given us ideas on the design of irradiators. If you wish names 
I could supply them for the record. 

Representative Pricer. How about mobile irradiators? 

Dr. Arpersoip. I believe Curtiss-Wright Co, has one in conceptual 
design. They have not done detailed work on it, sir. It is just a 
conceptual design at the present moment. 

Representative Price. Do you have any evidence of work at any 
place, either the Commission Laboratories or outside contractors, that 
indicates that they would be available within the next 2 years? 

Dr. Arpersotp. No, sir. We are just now doing the preliminary 
design studies. I have some charts that show the difference between 
a research irradiator, a mobile irradiator, and a radiation facility. I 
think it would be helpful to see the difference. 

Representative Price. I think it would. 

(AEC chart 2 with descriptive data follows:) 
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Dr. Arpersotp. This (AEC chart 2) is a conceptual drawing of a 
research irradiator, which would use about 20,000 curies of cobalt 60 as 
acentral rod. It would be above ground in a laboratory. The shield- 
ing would be lead so it would be quite compact. Conceivably it would 
be shipped from place to place. It is not on wheels, and although it 
would weigh a few tons, it could be moved. 

The material to be irradiated is put in four No. 10 cans (this is ap- 
proximately a gallon can, one of the sizes of standard canned items). 
In order to obtain a uniform dose of radiation to the material in the 

can it is necessary to have a drive mechanism which will keep the cans 
rotating. Thus these four cans keep rotating to make the dose as uni- 
form as possible throughout the package. This is necessary so that 
one side of the can (near the source) does not get a very high dose 
and the other side a very low dose. We can use such a small irr: radiator 
for low-dose treatment because the doses that we are thinking about 
are 250,000 to 500,000 r.a.d. This would not be very useful for high- 
dose treatment because if one wants 10 times the dose, the food would 
have to be in the irradiator much too long a time. We don’t have a 
real firm estimate on the cost of this irradiator. It has not been 
design-engineered. 

The variations in cost estimates on this are from $40,000 to $70,000, 
depending upon how fancy you make the interior. Some research re- 
quires special irradiation conditions of temperature and different 
ambient gases, such as oxygen and nitrogen. Also, it may be necessary 
to control the humidity and conditions of that sort. We feel this would 
be useful for research irradiation. 

A much easier research irradiator to install in a hurry is this type, 
a pool irradiator. It is something like a pool reactor in the sense 
that one uses a pool for shielding. "The pool will be filled with water, 
say 15 feet of water, sufficient for skidding against something like 


20,000 to 50,000 curies of cobalt. The cobalt 1s in multiple sources that 
can be moved around to change your source to target geometry. 
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The packages to be irradiated have to be immersed and thus sealed 
against the water pressure. This does restrict the flexibility of the 
ambient conditions under which you irradiate the food. We believe 
this type of facility could be readily installed at a number of places 
as a research facility for around $25,000 to $50,000 each. 

Representative Price. Don’t they have something like that at Ar- 
gonne right now ¢ 

Dr. Arpersotp. Yes, sir. The Army has used for its program a 
larger but similar type pool irradiator in which one uses reactor fuel 
elements. We are talking about using cobalt 60 because the reactor 
fuel elements produce some neutrons due to certain reactions by alpha 
particles and also due to spontaneous fission. These neutrons can in- 
duce a very small amount of radioactivity in the food. It is not enough 
to be hazardous, but it does induce a small amount. This may cause 
some problems in the wholesomeness evaluation of food. We believe 
with the cobalt 60 facility, since we won’t have any production of 
radiactivit y, we are on ent irely safe ground. 

These research irradiators are similar to facilities being used in 
physics and chemistry radiation rese »arch throughout the country. But 
unfortunately most of these facilities are not in the locations where we 
find the desired fresh foods to be available, such as in California, 
around Seattle, and in Boston. 

A mobile irradiator is shown in this conceptual drawing (AEC chart 
3). You would be able to put it in a truck-trailer combination. If 
one had a larger one, it might have to be put on a railroad flatear. 
This drawing shows it on a truck. It is quite a small mobile 
irradiator. 

(AEC chart 3 and explanation (2 pictures) follow :) 
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Mobile irradiators employ fifty thousand to one hundred fifty thousand curies 
of cobalt 60 or its equivalent. They are mounted on tractor trailers or rail- 
road flatears. In this way, food can be irradiated at the site where it is 
harvested or processed. Such irradiators also can be moved to different parts 
of the country during the year and so be utilized in studies of a variety of 
food products. Mobile irradiators are suitable for studying process variables 
related to shelf life exension of foods such as total dose, dose rate, and pre- 
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irradiation as well as postirradiation factors. They are less flexible than 
research irradiators with respect to environmental conditions possible, but 
have a much larger production capacity. They therefore can provide sufficient 
radiation processed foods for carrying out comprehensive animal feeding 
studies necessary in evaluating the wholesomeness and safety of such foods. 
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Dr. Arsersotp. These drawings were all made of Brookhaven Na- 
tional Laboratory, which is our center for conceptual design work on 
irradiators. This shows the interior of a mobile irradiator. The 
source strength here could be anywhere, as our testimony states, from 
50,000 to 150,000 curies of cobalt. The source would be in the shape of 
a flat slab. The items to be irradiated could come into the irradiation 
chamber either from below or above. They would lower onto a mov- 
ing belt, pass.once over the top of the cobalt source, then be further 
lowered down to the bottom part of the belt, and pass below the cobalt 
source. This is done to uniformize the dose throughout the package. 

This type of irradiator could be used for lugs of fruit, for example. 

Finally, we show here a conceptual drawing of an irradiation fa- 
cility (AEC chart 4). 

(AEC chart 4 and description follow :) 


















Large fixed irradiation research facilities employ several hundred thousand to over a million 
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curies of cobalt 60 or its equivalent. A megacurie radiation facility would be of massive 
concrete construction probably containing a pool for water storage of the radiation source 
and would be equipped with conveyor system for bringing items to be irradiated into and 
out of the irradiation chamber. Such facilities also usually have associated with them 
supporting research laboratories. The radiation source arrangement in such a radiation 
facility is extremely flexible so as to permit investigation of optimum source geometry 
from both safety and processing viewpoints. It also permits study of process engineering 
problems. A facility of this size principally is of interest in high-dose radiation steriliza- 
tion of food. The production capacity of such a facility for low-dose processed foods 
would be approximately 10 times as great as for radiation sterilized foods. 
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Dr. Axpersotp. This is a larger fixed facility, a 1 million curie co- 
balt 60 irradiator. It consists chiefly of an irradiation cell. One can 
provide a conveyor which brings items to be irradiated into the interior 
of the cell, passes them around the cobalt source and back out again. 
This type of facility will cost anywhere from $500,000 to over a million 
dollars, depending upon how much one controls the temperature and 
other ambient conditions inside the cell, how complicated the conveyor 
system is, and how much one includes in the way of laboratories for 
food handling, storage, research, etc. 

Representative Price. Is this what you have in mind for the center 
that we have been discussing ? 

Dr. Arprrsotp. Yes, sir. This would be for a research center, such 
as a Marine Products Research Center or a Fruit Products Research 
Center. Here now is a schematic drawing of the High Intensity 
Radiation Development Laboratory, which has already been author- 
ized and is under detailed engineering design for Brookhaven Na- 
tional Laboratory (AEC chart 5). It consists, essentially, of two hot 
cells with a surrounding building. One is a source preparation cell 
where the shipments of radioactive cobalt or cesium or other isotopes 
are received in heavy lead casks. In this cell is mechanical handling 
equipment to take these sources out of the shipping containers and to 
put them in a particular source geometry—a flat source, cylindrical 
source or whatever source geometry you desire. The assembled 
sources are then lowered into the water pool which is the connection 
between the two hot cells. Sources are conveyed under water and 
then raised up into the irradiation cell or chamber. 


Here in the chamber, the sources shown here—three large flat 
plaques, although it could be any source sarenanspent you desire—are 
to 


mounted. A conveyor system is to be provided ring packages 
in below ground level, up into the chamber, circulate the packages 
past the three plaques sources and back out again. 

(AEC chart 5 and description follow :) 
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Hien INTENSITY RADIATION DEVELOPMENT LABORATORY 


The HIRDL to be constructed at Brookhaven National Laboratory, will serve 
for research and development on the use of high intensity radioisotope sources. 
This facility will be capable of safely handling 1 million curies of cobalt 60 and 
much greater quantities of cesium 137. Initially the laboratory will be loaded 
with 500,000 curies of cobalt 60. 

The building will contain small research laboratories and two large hot cells 
with remote handling equipment and a canal. One of these hot cells, the experi- 
ment preparation cell, will receive radiation sources directly from either nuclear 
reactors or fission product separation plants. It will be used to handle, clad, 
weld, and safety test source containers. The sources are then transferred via 
the canal to the second hot cell, the experiment irradiation cell. 

In the experiment irradiation cell, detailed measurements will be made of the 
radiation fields created using various geometric arrangements of the fabricated 
radioisotope sources. Experiments will include irradiation of different target 
materials representative of commercial items such as food, drugs and chemicals, 
that might be treated in a large irradiator. 

The program with this new facility will include experimental studies of fac- 
tors affecting the design of large irradiators, such as radiation dose delivered 
at different points within a target, source dimensions, target dimensions, opti- 
mum source and cladding dimensions, optimum design of high efficiency irradia- 
tors, heat generation and dissipation in high level sources, and radiation dam- 
age to source materials. 

Work of this facility will provide sufficient experimental and engineering data 
to permit private groups to design high level irradiators for particular com- 
mercial operations. 

Additional facilities necessary at Brookhaven to meet requirements for a food 
program would be food preparation storage, handling and transportation facili- 
ties, and also laboratory space and equipment for evaluation of foods prior to 
and after irradiation. Throughput capacity would be several hundred pounds 
per hour at moderate dose treatment (0.5 megarad). The facility could handle 
packages approximately 16 inches by 20 inches by 6 inches. 

The HIRDL is expected to have undergone trial runs and be available for 
product irradiation about July 1962. 





NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 729 


Representative Price. Has this been modified by the use of food 
irradiation ¢ 

Dr. ArpersoLp. This was originally designed for “radiation engi- 
neering,” that is, to learn how to handle these very large sources, to 
study source geometry, the heating of the sources, and radiation safety 
problems. This is what we are calling radiation engineering. 

Recently we have added to the design a conveyor system so we will 
be able to irradiate packages. 

Representative Price. When did you get the idea of using it as a 
food irradiator ? 

Dr. Arsrrsotp. I don’t mean to say we were originally planning 
to use it as a food irradiator but we are modifying it so we can irra- 
diate food there, if necessary. 

Representative Price. It was not originally conceived or intended 
for the irradiation of food. 

Dr. ArpersoLp. It was principally a radiation source development 
laboratory, a laboratory to hake the engineering problems of han- 
dling large amounts of radiation. It was ‘tended also for studies on 
irradiation of chemicals, plastics, medical and surgical supplies. Of 
course, a food package could be made similar to a medical supply 
package. The total dose requirements are different and the dose dis- 
tribution through the package may be different. In the case of food, 
one usually has to attain a much more uniform dosage through the 
package than for some of the other uses I have mentioned. 

Representative Pricer. Doctor, you have been working on this food 
irradiation program for quite a few years now. Can you tell me why 
it is that we have been so slow in getting to the design and develop- 
ment of irradiators for the program? 

Dr. ArsersoLp. Our food irradiator responsibility began only about 
2 years ago. Our only requirement then was that of the Army for a 
high intensity food irradiator (HIFI) for the Stockton pilot produc- 
tion facility. That is where we placed our emphasis. 

We also have had some work done by various national laboratories 
of the Commission to provide the Army with temporary research 
irradiation facilities. For example, at Argonne we have a tempo- 
rary irradiation facility using fuel elements in a water pool. We also 
have a similar one at Savannah River. We have assisted the Army 
in providing radiation sources for their Dugway facility. We have 
also provided a radiation facility of a temporary type at our MTR 
laboratory. 

Mr. Fiozere. I would like to toss 2 cents in on that, too, Mr. Price- 
I think part of this is the result of the assumption of the Commission 
over a period of time regarding the civilian food irradiation program. 
If you will let me use that phrase in an untechnical sense, we thought 
it would be a “peel off” from the Army’s program. 

Representative Price. In other words, you assumed that the Army 
had the leadership in this program ? 

Mr. Froserc. I think we looked on this as a peel off from the mili- 
tary food irradiation program. That probably was not a sound ap- 
proach to this problem. 

Representative Pricer. All the years we were thinking about this 
facility at Stockton, this was considered to fill the need of the irradia- 
tion facility that you might require in the program. So there is a 
considerable lag in the design of any other type of irradiator. 
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Mr. Frosere. I think it was not looked on sufficiently independently 
to give a rate of progress that probably should have been given. 
Most of what the Army has been doing will be relevant, I think. It 
is true that the distinction between the programs was not adequately 
realized until last fall. This is my opinion. I don’t know if others 
agree with me. 

Representative Price. Dr. Aebersold has been on the interdepart- 
mental committee. I wonder if he would make a comment on the 
evident lag of the assumption of AEC in the civilian program due to 
the fact that it was assumed during these years that the Army had 
the leadership in the program ? 

Dr. Arpersoip. That was our assumption. We do feel that some of 
these temporary facilities are adequate for the Army’s purposes when 
one can study irradiation of frozen food, when you don’t necessarily 
have to irradiate fresh food. If the objective is complete steriliza- 
tion it is possible to ship the food around a great deal more, whereas, 
for civilian uses we are interested in studying the extension of shelf 
fresh foods. This difference has not really been looked into in detail 
until the recent ad hoc work panel came together. We then realized 
that one of the problems in doing anything meaningful in this field 
of low dose treatment with fresh fruits and fresh fish is the problem 
of shipping these products back and forth across the country to the 
present irradiation facilities. It was the panel’s recommendation, 
therefore, that to make this field of low dose treatment go ahead, one 
should look into the design of research irradiators and mobile irradi- 
ators which would be useful near where the fresh foods are produced. 

Representative Price. Mr. Floberg, I wonder if you would comment 
on the following paragraph from the letter the chairman of this 
committee, Senator Anderson, directed to Mr. McCone on March 7 of 
this year, in which the chairman says this: 

The failure of our Government to adequately support the food irradiation 
program, I believe, is merely symtomatiec of our entire atoms for peace program. 
The many glowing promises which were made to the world during the period 
1953 to 1956 have not been fulfilled. It may still not be too late. We cannot, 
however, afford to waste any more time nor to make promises to our free world 
friends that are not being supported by our actions. The Commission today, I 
believe, should be in a position to go ahead with the program and endeavor to 
put it back into operation and further its advancement.’ 


Do you care to comment on that statement of the chairman’s letter 
to Mr. McCone? 

Mr. Fioperec. Maybe it is presumptuous of me to comment on that, 
Mr. Price. Mr. McCone has already answered that letter with a 
letter dated March 24 which I believe is in the possession of the 
subcommittee. I think if I would make a comment, I would say that 
the last sentence of the paragraph which you read is not inconsistent 
with any testimony that I have given here today or with the intention 
of the Commission to get this program rolling and keep it rolling. 

If the second sentence about glowing promises is meant to be in- 
terpreted that publicity runs away ahead of performance in the nu- 
clear energy business, I sure agree with that. It has been character- 
istic of it. 

Representative Price. Do you feel that this is an accelerated 
program ? 


1 See p. 741 for full letter ; p. 744 for AEC reply. 
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Mr. Frozera. If you take the analysis that it is starting from zero 
it certainly is accelerating. 


Representative Price. If you take it from a standstill it has accel- 
erated. 

Mr. Froserc. Of course, because we had a zero program up until 
recently. So it is obviously accelerating. If you ask me if this is a 
high-speed program, I would say no, and I don't think it should be. 

Representative Price. Do you think it is an aggressive program ? 

Mr. Fiopere. I think it is aggressive. I think it is as aggressive as 
the scientific foundations for the program justify. It is not a helter- 
skelter program or anything of that sort, and I don’t think it should 
be. 

Representative Price. Do you call a program that has been cut 
back aggressive ? 

Mr. Fionerc. It has not been cut back. It is starting from zero. 

Representative Price. It is starting from zero because we reached 
zero just a few months ago. 

Mr. Fiozerae. We never had a program. 

Representative Price. Of course, the situation is inherited by the 
Commission. 


Mr. Fiozpere. You are asking me is the Commission’s program ac- 
eelerating. 

Representative Price. I am talking about the civilian program. 

Mr. Fuiosere. I think the answer is that there was no civilian pro- 
gram up until recent months. Now there is one and it is starting. 

Representative Price. It was inherited from the Army and now 
becomes the civilian program. But the overall program of food ir- 
radiation was considered to be an aggressive program during the past 
year or so. 

Mr. Fiozerc. During the past year? 

Representative Pricr. Yes. 

Mr. Frosere. I think the basic research that has been done on this 
has been conducted aggressively. I think that part of the stigma that 
attaches to recent decisions in connection with this program has to do 
with premature decisions that were made a couple of years ago with 
regard to the Stockton construction. I think that was a premature 
decision at the time it was made, and the cancellation was a wise de- 
cision. But it does mean a cutback in the level of effort that is devoted 
to it. I would say it was a pretty good decision to cut it back. 

Representative ‘Price. You think it is not far enough advanced to 
put more effort into it? 

Mr. Froserc. It is not far enough advanced to build a pilot plant. 

Representative Price. The purpose of the pilot plant, Mr. Floberg, 
was to advance research. 

Mr. Frosere. I think there is a lot of work to be done before we will 
know how to build that pilot plant. 

Representative Price. The purpose of the pilot plant was to make 
the work easier. 

Mr. Fioserc. It would be my opinion, Mr. Price, that would not be 
the best or most economical way to go about it. 

Representative Price. I am ‘only taking the presentations made be- 
fore this committee by the previous custodians of the program, the 
Army. They stated a need for this pilot plant to develop this research. 
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Mr. Froserc. I certainly don’t question your statement. I think it 
was oversold. 

Representative Price. Dr. Aebersold, would you mind commenting 
on whether or not you think we are now going into an aggressive 
program ? 

Dr. Arpersotp. I think it is important to differentiate between the 
low dose treatment program and the high dose treatment program. 
The Army has done quite a bit of exploratory work in the low dose 
field. But the amount of money they spent, as I understand it, using 
Army funds, has been at about $150,000 a year on food technology 
related to low dose treatment. 

The Army has conducted wholesomeness tests in the low dose areas 
- four representative food items: flour, citrus fruit, potatoes, cole- 
siaw. 

These items were selected for test by the Quartermaster Corps for 
two reasons. First, they were part of the 21 foods selected for the 
wholesomeness testing program which were considered to be repre- 
sentative of the major classes of foods research on which would yield 
data that could be extrapolated to other foods in the same classes. 
Second, they were ihe as items which would complete a balanced 
diet for use in the human feeding tests in which it was planned to 
serve 100 percent irradiated meals to volunteers. The four items re- 
ferred to were not selected on the sole basis of relation to the military 
ration. 

They have also conducted some wholesomeness tests in the low dose 
area, but only on four food items: flour, citrus fruit, potatoes and cold 
slaw. Those were items selected by the Army as of interest for a mili- 
tary ration. They are not items of fish or fruit that we believe are of 
interest in commercial marketing activities. 

Representative Price. What food area is the Commission going to 
work in? 

Dr. Axpersotp. As we indicated, fruit and fish. This budgetary 
level in fiscal year 1961 we show here would be at least twice the 
amount of Government money spent on low dose treatment on the 
average in the past. 

Representative Price. Are there any questions ? 

Representative Van Zanpt. Commissioner Floberg, who recom- 
mended the creation of the Interdepartmental Committee? 

Mr. Froszere. I haven’t the slightest idea. I will have to ask Dr. 
Aebersold. 

Representative Van Zanpt. The ad hoc committee, I should have 
said. 

Mr. Fioperc. This was done at the Army initiative, I am told. 

Dr. Arsersotp. The Interdepartmental Committee itself was estab- 
lished by the Army. The ad hoc panel was established by the Inter- 

departmental Committee. 

Representative Van Zanpr. Who recommended the creation of this 
group? 

Dr. Arsersotp. The ad hoc panel ? 

Representative Van Zanpt. Yes. 

Dr. Arsersotp. When the Army announced its plans for cancella- 
tion of the Stockton facility, some members of participating agencies 

in the Interdepartmental Committee got together and decided it 
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would be desirable to have a meeting on the question of where does 
the irradiated food program go from here, and particularly, if the 
Army cancels certain elements of its program, what becomes of the 
civilian activities. 

Representative Van Zanpt. Who was the chairman of this com- 
mittee ? 

Dr. Arpersoip. I was, sir. 

Representative Van Zanpt. Are you in accord with the recommen- 
dations of the committee ? 

Dr, Arpersoip. This was a technical group, and our recommenda- 
tions were things that we thought were technically desirable. The 
question of how fast one can do them is something that technical men 
cannot always decide. 

Representative Van Zanpt. Are you in accord with the recommen- 
dations of the committee ? 

Dr. Arsersotp. In general. 

Representative Van Zanpt. Doees that mean there are some areas of 
the report you do not concur in? 

Dr, ArsersoLp. No, sir; I mean that with a panel of people it is 
compromise to get agreement on all factors. 

Representative Van Zanpr. Did the committee recommend that the 
AEC accept leadership ? 

Dr. Arpersotp. They did, sir. 

Representative VAN Zanpt. Did the committee recommend that the 
AEC accept the leadership based on the fact the AEC has the labora- 
tory facilities and the personnel to do the job? 

Dr. Arsersoip. No, sir. I believe it was because of the AEC’s back- 
ground in radiation technology. Also, the fact that it is a desirable 
part of the President’s atoms for peace program seemed to make it fit 
in more as an AKC activity. 

Representative Van Zanpt. What part is the AEC going to play 
in the program as it has been revealed to us today ? 

Dr. Arpersotp. I would say it would be taking leadership in the 
low-dose treatment area of civilian commercial interest. 

Representative Van ZAnpr. You are going to take leadership in the 
low-dose area. 

Dr. AEBERSOLD. Yes, sir. 

Representative VAN Zanpt. Does this mean that the AEC will adda 
lot of vigor to the effort ? 

Dr. Agpersoip. I think we are adding vigor to the effort. 

Representative Van Zanpr. In other words, what you have demon- 
strated here today is the result of AEC thinking? 

Dr. AEBERSOLD. We must recognize that we are selecting for detailed 
study a very limited number of food items so that the dollars expended 
per food item may be larger here than expended previously. If we 
pick four fruits and four fish and pay all of our attention to learning 
evereything we can about these, we expect to be further off than if we 
spread our effort over a large number of items. How much money per 
year is required depends on how many items you want to study at one 
time. Whether you want to study shrimp and crab at the same time 
or whether you think they can be studied in sequence is a matter o 
judgment. 
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Representative Van Zanpr. Are you in a position, Doctor, to tell us 
how many food items were selected for bombardment prior to the 
cancellation or the slowing down of the program last fall ? 

Dr. Arperso.p. Sir, the Army’s testimony this morning revealed 
that they did not slow their research activities. They were still carry- 
ing on some low-dose studies. However, in the case of certain items, 
such as fish, I think the activity was very low last year. We learned 
that the Army had become more interested in concentrating their 
effort on meat. When we became aware of this last fall, even before 
learning about the cancellation of the Stockton facility, we initiated 
studies of what could be done in the field of irradiation of fish. That 
resulted in the report, the MIT report, furnished your Committee on 
Irradiation Preservation of Fish. 

Representative VAN ZAnpvr. Let me repeat my question now. How 
many food items were approved in the program ¢ 

Dr. Arsersotp. In the Army’s program? 

Representative Van Zanpr. Yes. Was is not something like 80 
or 85? 

Dr. Srv. The total number of items in the initial survey, Congress- 
man Van Zandt, was over 100 foods. We tried to bracket them as to 
which foods are generally very difficult, which foods are generally 
moderately difficult, and which foods are relatively easy. Based upon 
that we concentrated on those foods that are moderately easy to rela- 
tively difficult in the sterilization dose for the Army ration. For the 
low dose treatment, we tried to interest other agencies. The Depart- 
ment of Agriculture got interested in some of the fruits, and you 
noticed the Commission’s testimony that out of our survey they have 
now narrowed down the range for immediate attention. 

Representative Van Zanpt. You made a study of over 100 different 
types of food ? 

Dr. Stu. That was a survey, sir. 

Representative Van ZAnpr. How many did you find would stand up 
under the bombardment, whether the high dose or the low dose ? 

Dr. Stu. If you excuse my free handing, I would say about 30, sir. 
This does not take into account the possibility that future research 
may enlarge the number. 

Representative Van Zanprt. Does it mean Doctor: We are going 
to forget some of the items included in the 30 and concentrate on the 
items mentioned here today. 

Dr. Srv. I would not like to speak for the Commission concerning 
this question, so I am at a loss as to how to approach your question. 
I would say this, though. In the area in which the Army is concerned, 
in the high dose sterilization, we will take care of all the meat. We 
will probably also in agreement with the AEC, take care of low dose 
treatment of some of the cured meats, because with the low dose treat- 
ment of some of the cured meats the shelf life can be extended to 
several months. That length of extension is well within the Army’s 
interest in military rations. 

Representative Van Zanpt. Then I understand the Army will 
handle the meat, either fresh or cured. 

Dr. Srv. Yes, sir. 

Representative Van Zanpr. And the AEC will handle fish and 
fruits? 
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Dr. Stu. Low doses, yes. As the Army’s high dose studies for mil- 
itary purposes show that there is a civilian possibility—let us say 
a brown and serve roast chicken, sterilized—the AEC will then make 
the attempt to introduce that to the civilian market. In the AEC’s 
low dose studies of fruit, for example, if the AEC is able to extend 
the shelf life of citrus to a period of several months, the Army would 
be interested. We would continue from the AEC’s results and pro- 
duce the necessary military specifications and applications and engi- 
neering transmission so that the Army can integrate it into its supply 
system. We have such an agreement worked out in this joint program. 

Representative VAN Zanvr. What is going to happen to the pro- 
gram involving the elimination of insects as far as flour and beans and 
sugarcane and so forth are concerned ? 

Dr. Srv. The low dose irradiators that the AEC is talking about 
will be ideal for that type of research. I must speak only from the 
standpoint of personal acquaintance and not officially for the Depart- 
ment of Agriculture, but the Department of Agric ulture is studying 
this possibility. I understand there is some preliminary investiga- 
tion in the 50th State of the Union on the possibility of killing the 
insects in certain tropical fruit to pass quarantine restrictions. 

Representative Van Zanpt. That will not be involved in this effort. 

Dr. Srv. It is very closely coordinated, sir. The Department of 
Agriculture and the AEC are working hand in glove. 

Representative Van Zanpr. What about the elimination of fungi 
as far as clothing or leather is concerned, and the elimination of 
moths ? 

Dr. Sic. That is beyond this program, sir. But we are doing some 
work on a very low level in our laboratories. 

Representative Van Zanpr. That is not related to this program. 

Dr. Stu. No, sir. : 

Representative Van Zanpr. Commissioner Floberg, in connection 
with the irradiation of milk, have you been able to correct the taste 
factor? 

Dr. Arpersoip. Sir, no one in the Commission has really worked 
in this field at the present time. The Commission’s interest in food 
irradiation started around 1950. As you know, as the Army took 
over this program in 1954, the Commission has not. contracted for 
actual food technology studies. That question will have to be an- 
swered by the Army. 

Representative Van Zanpr. Can Dr. Siu answer the question ? 

Dr. Stu. With regard to the flavor of irradiated milk, I assume 
you are referring to the high dosage for sterilizing milk, there has 
been developed a technique of eliminating the off flavor, sir, by coun- 
tercurrent aeration—drawing a stream of air through the milk under 
the sterilization field, thereby drawing off the off flavors. However, 
the irradiated milk does jell and brown more rapidly than the nor- 
mal. So although they have overcome the flavor changes toa large de- 
gree, the other effects have not been resolved. As of this moment I 
would not say that you ean sterilize cow’s milk effectively with irradia- 
tion. With regard to the specific flavor change, how ever, that has been 
overcome to a considerable degree. 
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Mr. Frozerc. I would make a gratuitous observation and that is 
pasteurization itself spoils the flavor of good milk enough. I hope 
irradiation won’t spoil it more. 

Representative Van Zanpr. I understand exposure of milk to radi- 
ation produces a taste somewhat similar to garlic. So the problem is 
acute In many ways. 

Commissioner, you mentioned in your statement that other coun- 
tries are carrying on research in this field. How extensive is it? 

Mr. Frosere. Dr. Aebersold is familiar with the other programs. 
I will ask him to answer your question. 

Dr. Arpersotp. A large number of the European countries and some 
other countries of the world are engaging in research and development 
largely in the low-dose treatment or practically entirely in the low- 
dose treatment area. England has, I think, the largest program in 
that. They already have irradiator similar to the one I have shown 
for the high-intensity radiation development laboratory. They have 
one in operation and are actually irradiating food packages of com- 
mercial interest. 

Representative Van ZAnpt. What are the items? Are they con- 
fining their efforts to meat and to fish and to fruit? 

Dr. Arpersotp. They are doing an exploratory program which 
covers almost all types of food items. But they are also concentrat- 
ing on the items that the Army’s exploratory program has shown to 
be in the moderate difficult class. In other words, the rest of the 
world has leaned heavily upon the work done by the Department of 
Army. So in that respect the Department of Army has done a good 
service in the atoms for peace program in pointing the way in which 
food items are the most promising. 

The British have followed along that line and so have other coun- 
tries. In some countries, there are specialized interests. In the Med- 
iterranean countries it is more citrus fruit. Scandinavian countries’ 
interest is more to fish. I would say probably 15 countries of the 
world are doing low-dose research with food. 

Mr. Fiosere. Mr. Van Zandt, on page 178 of the printed record of 
the previous hearings there are some references to the foreign pro- 
grams and some of the things that are being done in other countries. 

Representative Van Zanprt. That is all, Mr. Chairman. 

Representative Price. Mr. Bates. 

Representative Bares. Mr. Aebersold has written some splendid 
papers on these fish studies. I wonder if he has any remarks he 
wishes to make in addition to the ones he previously made? 

Dr. Arpersoup. Sir, I didn’t develop this information. We under- 
stood that the MIT food technology laboratory had done some explor- 
atory work, I believe, under contract with the U.S. Army in the field 
of fish irradiation. We contracted with them last year to make an 
analysis of what had been done in this field. This is the basis of this 
ges ne here which you have as appendix 5 of part I of this hearing. 

neidentally, if I may compliment the Joint Committee staff, I 
would like to do so. I found this document, the proceedings of the 
January 14 and 15 hearings, to be one of the best sources of informa- 
tion on food irradiation. The appendixes to this are very, very use- 
ful, and I think will be valuable to interested people throughout the 
world. The Joint Committee staff has done an excellent job in get- 
ting all this information together. 
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For those interested in the fish field I believe it would be worth 
while to read the summary in appendix 5 (pt. 1, p. 634). 

Representative Bares. What page is that on? 

Dr. ArpersoLp. Page 634. Actually, the abstract is on page 630. 

Representative Barres. Where do we stand today in respect to MIT 
and that contract? Commissioner Floberg indicated that they are 
making an economic study to be completed some time this summer. 

Dr. Arpersoip. Yes. 

Representative Bares. Are they continuing the basic experimental 
work ? 

Dr. Arsersotp. They are completing this analysis and survey. The 
version you see printed here is a draft. They will finish this and add 
to it much more technical data. The final report will be finished in 
late April. We have extended the contract for the purpose of detail- 
ing an integrated experimental program for the development of 
radiation preservation of fish. This contract will outline in detail the 
experimental work on fish to be performed using the radiation sources 
and irradiators which are recommended for the program. This will 
outline the program for the next 5 years in the study of radiation 
preservation of fish. 

Representative Bates. How would this tie in with the two mobile 
irradiators? Would MIT have it or would we send it down to Natick ? 

Dr. Arpersotp. If the Army builds a facility at Natick it would 
be useful for the civilian fish irradiation program. 

Representative Barres. Do you believe that we ought to have a 
facility in the Boston area for fish purposes? 

Dr. Arsersotp. We need two types of facilities. One would be 
the small research irradiator of the type which I have shown sche- 
matic drawings of, using 10,000 to 20,000 curies of cobalt, which 
would allow our low-dose food studies to go ahead. These would 
permit studies of flavor and texture change, and so on. Later one 
needs a larger irradiator to irradiate actual quasi-commercial-type 
packages because one of the parts of the evaluation is to irradiate 
enough fish to study spoilage on a statistical and commerciallike basis. 
All sh or fruit in any large batch do not spoil simultaneously; some 
spoil one day, some the next, etc. You need to irradiate enough 
items to get good statistics under actual spoilage conditions about 
average extension of shelf life. 

Representative Bares. When we say shelf life, we mean 35° F. 

Dr. Arpersotp. Yes, sir. 

Representative Barres. You would still have to ice down the fish? 

Dr. Arpersotp. Yes, sir. 

Representative Bares. It would last longer. 

Dr. Arpersotp. That is right. 

Mr. Frosere. The availability of the Army facility at Natick would 
obviously have a degree of relevance to the future facilities program 
of the Commission and the degree to which the Army occupied that 
facility or the degree to which they could make it available to the 
Commission would be an important factor in any decisions the Com- 
mission had with regard to bricks and mortar. 

Representative Bares. So you would work hand in glove with the 
Army at Natick? 
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Mr. Froserc. We would certainly hope so, and we w ould assume 
the Army’s cooperation within the limits of their ability to cooperate 
under their own programing. 

Representative Bares. I “wonder if the doctor could comment on 
the progress that has been made in the ¢ hemical field in the preserva- 
tion of fish? 

Dr. Arrersotp. I would like to make this comment first. In de- 
veloping any of our programs we have worked very closely with the 
other agencies interested. For example, in the case of fish, the Bu- 
reau of Fisheries of the Department of the Interior. For example, our 
MIT contract calls for close cooperation with the Bureau of Fisheries. 
I would prefer that the members that are here from the Bureau of 
Fisheries comment on your question. As I understand it, the inter- 
departmental committee chairman and his experts will testify later 
and they can testify on the matter of the other methods of preserva- 


tion of fish. However, by working with them, we will integrate our 
program into all the other methods of extending the shelf or storage 
life of fish. 


epbisentative Bares. If they will testify later, I will let it go 
until that time. As far as you have gone in this field now, do you 
have any indication at all of the economics of this? 

Dr. Arpersotp. This will be one of our startup studies, to try to 
find out what needs to be done. For example, what is the desirable 
extension of shelf life. The Army is interested in the maximum pe- 
riod you can extend the shelf life. We would like to know what is 
a desirable commercial extension of shelf life. Is 1 week enough, or 
should it be 38 weeks or longer? It will vary with products. It will 
be different for fruit than for fish. Until one knows this, one doesn’t 
know what practical dose is needed. Until you know what dose you 
need and the number of tons to be processed per day, you can’t design 
an irradiator, because the design is very dependent upon the total 
— and the number of tons of throughput. Very early in this pro- 

‘am, therefore, we have to make a study, or have made for us by 
: Stanford Research Institute and MIT, the commercial patterns of 
marketing fish and fruit. 

Representative Bares. Could you give any estimate, and I realize 
it would have to be very rough, of what the cost might be commercially 
of these irradiators after they oet into production? 

Dr, Arsersoip. This depends upon whether you have small or large 
processing centers. It is our understanding that in the case of fish, 
there is only one company in the United States that has as large as 
1,000 employees used in the processing of fish. We have to look into 
ie one would establish small individual company irradiators 

a large commercial radiation facility where all the fish processors 
in a local region could bring their fish for radiation processing, simi- 





larly to the facilities for freezing of fish which I understand are used | 
commonly by groups of fish processors. ( 
Mr. Fropere. I don’t see how, with the limited knowledge we have 
of this thing, we would be in any position to talk about production ( 
line techniques. That is what you really are talking about. 
Representative Bares. Yes. The only reason I asked the question 
is that originally when this developed, all kinds of folks had all V 
different kinds of concepts. They even thought of putting it on a a 





ion 
all 
no 
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boat. If you could do that, you could cut down on the ice or elimi- 
nate the ice and each boat could aiford to have one. We are reaching 
the stage now where that does not appear likely. Ina place like Glou- 
cester, which is the largest port in the United States for catching 
fish— 

Mr. -, FLouena. Where is that place? 

Representative Bares. Gloucester, Mass. In a place like that, you 
would have one facility which would process all of the fish ? 

Dr. Arsersotp. That is possible. That is one of the things we need 
to look into. 

Representative Pricer. Mr. Floberg, perhaps we are a little impatient 
of getting this show on the road because of the delays from time to 
time. You may well be right that you have to start the program 
eradually. Has your planning for the 5-year program gone far 
enough that you know whether most of the recommendations for 
facilities mentioned in the ad hoc Interdepartmental Committee’s 
recommendation are included? This is over the 5-year period. 

Mr. Froserc. I think that the analysis would show that there is 
nothing that looks wholly outrageous in the recommendations of the 
committee. 

Representative Bares. I mean being specific, such as they recom- 
mend four irradiators and you have only two in your program now. 
You don’t have any of the mobile irradiators and they recommend 
two. They make other recommendations. Four research irradiators. 
Are they included anywhere in your 5 years planning program ¢ 

Mr. Fronerc. They are included, but you can’t say they are definitely 
programed, I would say in the case of the mobile irradiators, for 
example, there is a pretty good chance that we will get into the 
mobile irridiator picture. Just when I don’t know. I would doubt, as 
I said before, that we would be prepared to get into it in fiscal year 
1961. Any one item in the ad hoc panel’s report can be disputed. But 
that does not mean that the report is an invalid one. It means that 
the people expressed their opinions at that time, and they are reason- 
able opinions and other people can differ with them and still be 
reasonable. 

Representative Bares. You plan to spend over $5 million in the 
5-year program. Certainly that will entail the construction of some 
facilities. 

Mr. Fiopnera. Yes. 


Representative Bares. You must use some planning to arrive at the 
figure of $5 million. 


Mr. Fioserc. This is 5 million operating dollars. That is what 
these figures are on this chart. 

Representative Price. What about facilities? Where is money for 
these facilities coming from ? 

Mr. Fiosere. The “mobile irradiators would come out of this be- 
cause they are in the category of equipment rather than facilities. 

Representative Price. The specific ones we are talking about come 
out of operation. 

Mr. FLoserc. Yes, sir; that is the fiscal technique. 

Representative Price. As I look at it now, you told us pretty well 
what your program is to start the AEC civilian program. As I look 
at it, the things that are left that were recommended by the ad hoe 
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panel include four research irradiators, which were proposed for the 
conduct of fundamental studies which they said would be necessary 
for the development of irradiation-processed food. Then leaving out 
both mobile irradiators which were for the purpose of processing 
fruits, vegetables and grains, particularly in the infestation of grains 
that Mr. Van Zandt talked about. You are leaving out the fixed 
irradiators for the marine products. Is that correct? 

Mr. Fiosere. When you say leaving out ? 

Representative Price. You are not acting on these recommendations. 
You are not asking for appropriations for these recommendations 
of the ad hoc panel ? 

Mr. F.Loserc. We are not following the time schedule that the ad 
hoc panel laid out for these things. Whether we will follow the actual 
item recommendation is a different subject. 

Representative Price. But even though you planned it on a 5-year 
basis, you don’t know definitely whether this program is projected far 
enough so you can see these facilities in the program. 

Mr. Fioserc. These look like reasonable projections but the answer 
to your question is “No,” and it has not gone so far that we can 
guarantee that they ever will be. 

Representative Price. Or the other. 

Mr. Fuoserc. That looks reasonable but it is hard to be concrete 
about it. 

Representative Price. I want to be clear on the two figures you 
have on the AEC funding for fiscal year 1956. The $115, 000 is from 
funds you expect to find somewhere else in the program and will allo- 
cate to the food irradiation program ? 

Mr. FroserG. This is money that is in the Office of Isotope De- 
velopment. The money is that which is earmarked for isotope appli- 

cations of one sort or another. It will be devoted to this particular 
phase of the isotope program. 

Representative Price. Could you tell how the isotope funding is at 
the present time? Have you had any cutbacks of funds for this 
program ? 

Mr. Fiopere. You mean of a supplementary nature? 

Representative Price. Yes. 

Mr. Fiozerc. No, sir; there have been no requests for supplemental 
funds. 

Representative Price. You have sufficient funds that will stand 
additional tapping? 

Mr. Frioserc. This will be determined on the basis of priority of 
program and something else will be evaluated as less urgent than this 
program. 

Representative Price. The $115,000 is not too disturbing. But 
when you get to the next year, the half million dollars, if you were to 
take it from a fund that has already suffered from too little support, 
it would be serious. I hope the Commission does not do that. 

Mr. Frozerc. I hope we do not, too. Once again a good part of 
this money will obviously have to be furnished by the Office of Isotopes 
Development and we will put a hammerlock on Dr. Dunham for some 
of it from his otherwise available funds, and we will try to do this 
without damage to any other program and certainly without damage 
to any programs of high priority. 
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Representative Price. Thank you very much, Mr. Floberg. 
Mr. Froserc. Thank you, Mr. Price. 


Representative Price. We appreciate your appearance and are 
always glad to have you before us. 


(Cor respondenc e between the Joint Committee and AEC pertaining 
to the food irradiation program follows:) 


CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C., March 7, 1960. 
Hon. JOHN A. McConeE, 
Chairman, U.S. Atomic Energy Commission, 
Washington, D.C. 


DeaR Mr. McCone: On January 14, 1960, the Joint Committee held public 
hearings on the decision by the Department of the Army to cut back on its food 
irradiation research program. During the hearings, we discussed the report of 
the ad hoc panel of the Interdepartmental Committee on Radiation Preservation 
of Food which report, in draft form at that time, contained recommendations for 
the formulation of a national civilian program with the Atomic Energy Commis- 
sion designated as the operating agency. 

The final ad hoe panel report has been received by the Interdepartmental Com- 
mittee and submitted to the interested agencies, including the Department of the 
Army and the Commission. I would hope that appropriate action can now be 
taken without further delay to carry out the recommendations of the report and 
that the Commission would be prepared to proceed immediately to carry forward 
a vigorous program. 

As you know, the Joint Committee was quite disappointed and somewhat dis- 
turbed by the manner in which the Department of the Army in October 1959 
suddenly announced its decision not to proceed with the Ionizing Radiation Cen- 
ter. Previously in 1955 and 1956, representatives of the Commission and the 
Department of the Army had testified favorably as to the economics and objec- 
tives of the program and had informed the committee that construction of the 
center would commence in 1957 and that it would be in operation in 1958. 

Thereafter the Joint Committee was not properly kept “currently and fully in- 
formed” as to the program, particularly as it failed to proceed as scheduled and 
along the lines the committee had been led to expect. The hearing on January 14, 
1960, for example, brought out that construction of the center never even com- 
menced. It was ascertained that decisions Were made by the Department of the 
Army without proper interagency coordination and that the decision to cancel 
construction came as a surprise to the AEC as well as the Joint Committee. 

The Joint Committee hearing on January 14, 1960, also developed the fact that 
no adequate scientific data supported the Army’s determination to cut back on 
the program. A report by the A. D. Little Co., which was “used partially as ¢ 
basis” for the Army decision to cancel was not even read by the technical director 
of the project. The Army, in a letter to a Member of Congress a few days before 
deciding to cancel the project, went so far as to say that “progress has been 
substantial and encouraging and the program is now ready for the pilot-plant 
testing phase.” 

Whether or not the Army was justified in its decision either from a scientific 
or economic point of view, I believe it is of the utmost importance that the 
United States move ahead with a definite food irradiation program. I believe 
the Government should proceed to establish a food irradiation center and that 
necessary attention should be given immediately to this matter in order that 
authorization and appropriation legislation could be considered during this ses- 
sion of the Congress. Since the Department of the Army for one or more reasons 
decided not to follow through with the original objectives, I believe the Commis- 
sion is the proper agency to support this prograin in cooperation with private 
citizens and companies interested. The Joint Committee would endorse the 
assignment of the food irradiation program to the AEC and would be prepared to 
support a vigorous program to further the development of this concept of the 
peaceful atom. 

The failure of our Government to adequately support the food irradiation pro- 
gram, I believe, is merely symptomatic of our entire atoms-for-peace program. 
The many glowing promises which were made to the world during the period 
1953-56 have not been fulfilled. It may still not be too late. We cannot, however, 
afford to waste any more time nor to make promises to our free world friends 
that are not being supported by our actions. The Commission today, I believe, 
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should be in a position to go ahead with the program and endeavor to put it back 
into operation and further its advancement. 

I have discussed the above with my colleagues on the Joint Committee, Con- 
gressmen Carl T. Durham, Chet Holifield, Mel Price, and James Van Zandt and 
they advise me that they concur in my views. 

I am sending a copy of this letter to the Secretary of the Army. 

Sincerely yours, 









CLINTON P. ANDERSON, Chairman. 









ENERGY COMMISSION, 
March 9, 1960. 


U.S. ATOMI¢ 






Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Bnergy, 
Congress of the United States. 

DEAR SENATOR ANDERSON: At the January hearing on radiation preservation 
of food, the Joint Committee was advised that the Commission would soon con- 
sider the report of the Interdepartmental Commitee on Radiation Preservation 
of Food. Commissioner Floberg agreed to advise the Joint Committee on the 
Commission plans with regard to a radiation processed foods program. 

Attached is a summary statement of this program, as approved by the Com- 
mission, including expenditure levels for fiscal year 1960 and fiscal year 1961. 

Sincerely yours, 












A. R. LuEDECKE, General Manager. 






SUMMARY STATEMENT OF AEC RADIATION PROCESSED FoODS PROGRAM 






1. The AEC has approved the fiscal year 1960 and 1961 phases of a 5-year low- 
dose radiation processed foods program. This program will include basic 
studies devoted to determining and resolving problems in food chemistry, micro- 
biology, and wholesomeness which may result from irradiation, as well as 
establishing radiation process technology, economic feasibility and marketa- 
bility. A program of at least this duration is needed to obtain sufficient data 
to determine if there are toxicological, carcinogenic or related problems with 
foods processed by low doses of radiation. It is presently estimated that the 
5-year program costs will be about $5 million. 

2. The immediate objective of the radiation processed foods program will be 
to concentrate on a small number of selected food products which appear to 
promise early technical feasibility and market acceptance. It is expected that 
establishment of technical feasibility and market acceptance of a few radiation 
processed foods will prompt industry to extend independently the technology 
throughout the broad spectrum of food products. 

3. The AEC radiation processed foods program is consistent in scope and 
with the objectives of the Interdepartmental Committee on Radiation Preserva- 
tion of Food Report. 

4. Because of the time required to establish the specific details of a sound 
integrated program, however, it does not appear feasible to proceed initially as 
rapidly as suggested in the Interdepartmental Committee report. 

(a) Initial startup studies must be completed to establish the specific elements 
of a research program on wholesomeness and safety of low-dose processed foods, 
including interrelated work such as radiation effects, process and preservation 
factors for shelf life extension, as well as selection of specific foods for study 
under the program. 

(b) These considerations involve specific identification with the Food and 
Drug Administration of the scientific protocol to be followed in the establish- 
ment of safety of low-dose radiation processed foods and their final clearance. 

(c) It is expected that development of a fully defined research and wholesome- 
ness program will require approximately 6 to 8 months for completion. 

5. The AEC program provides for two laboratory research irradiators through 
fiscal year 1961. The research irradiations (containing ten to twenty thousand 
curies of cobalt 60) will be used to carry out basic studies to establish whole- 
someness and safety of low-dose radiation processed food, as well as to investi- 
gate the origin and control of factors affecting the food’s odor, taste, color, and 
texture. The need for additional laboratory research irradiators, as well as for 
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other types of irradiators, such as mobil units, will be determined as the Com- 
mission’s program becomes more fully developed. 

6. The AEC food program presently envisions partial use of the high-intensity 
‘adiation development laboratory currently authorized for construction at the 
Brookhaven National Laboratory for conduct of future experimental work re- 
lated to product and process development. This use would require limited 
modification of the facility. It is to be noted, however, that the Brookhaven 
facility, as originally authorized, will be used primarily for radiation source and 
engineering development, as well as radiation studies on chemical systems, ete. 

*. Commercial food processing companies will be actively encouraged to par- 
tcipate in the proposed program through radiation study agreement where the 
Government provides the service of irradiation of food and industry performs 
without cost food research and evaluation. 

8. The Commission has approved expenditure of funds in the amount of 
$115,000 in fiscal year 1960 and $500,000 in fiscal year 1961 for initial activities 
of this new program. The details of the planned program are set forth below. 
The subprogram fund allocations would be subject to revision as the program 
develops. 








Fiscal year | Fiscal year 
1960 } 1961 
| 
Initial activities and studies !_............--- stad hnckbetucihetps <aedtaaadt tein $75,000 $100, 000 
Research irradiators-_.........-.- ws inieiet cman aaia dad cb ben heaealaagal 40,000 | 40,000 
Food chemistry sp anak glen caaatolio eal siciilhesel diatichia! sacillcaimasicamrtcaiie | | 
Microbiology. amen Bh a cawdpee os tos conde 200, 000 
Supplementary wholesomeness.-_-.-...----- pind jiobabdhdeek Peete ys Sale | 
Preservation factors _ .- sli pa pathbishihapseaapie kien ‘ 50,000 
Nuclear effects giaiadietkuiam ennai spcaahcaiaeads iaetatnaiands | 25, 000 
Paukeging develonment . . o.oo cb mewdscanen fastioes Sy | 25, 000 
Commodity procurement.__--- aie dicta inna aba aeda ete ; bi sguda nieces eeandl 10,000 
Irradiation services cad em salen cine pile Went icniem oc higsaipene Smnowaies eta aaagusioe gelatine 50, 000 
! F - i = > 
Total.... acne viridiaile he ncahaioiaclp wang icniadneh inane kaa 115,000 500, 000 


1 A brief description of each of the following activities is set forth in par. 9. 


9. A description of the major elements of the AEC radiation processed foods 
program are set forth below: 

(a) Initial activities —To intelligently pursue the radiation processed foods 
program, it is necessary to undertake certain initial activities. These include 
(1) collection and analysis of Army research and development work to date 
relevant to the civilian program; (2) identification of specific food products 
promising technical, economic, or marketing advantages through radiation 
processing and research and development work required to develop them, and 
(3) design of irradiators. 

(b) Food chemistry.—Radiation causes various chemical, vitamin, nutritional, 
and organoleptic (odor, color, taste, texture) changes in food. Studies are 
required to identify precisely the nature and extent of these changes. 

(c) Microbiology.—Spoilage by micro-organisms is often the prime cause of 
rapid spoilage of foods. The purpose of radiation processed is to destroy or 
inhibit these micro-organisms. This requires study of radiation resistance of 
numerous spoilage micro-organisms common to foodstuffs, so as to determine 
radiation dosage for their growth inhibition. 

(d) Supplementary wholesomeness.—The Army has been conducting and is 
expected to complete a definitive wholesomeness and safety program on radiation 
sterilized food. Although this program will contribute information of value for 
low-dose radiation processed foods, additional wholesomeness and safety studies 
will be required to obtain FDA clearance for foods of interest in the civilian 
program. 

(e) Preservation factors.—It is necessary to be able to routinely and repro- 
ducibly obtain acceptable radiation processed food products. This requires 
study of the effect of variation in irradiation conditions such as total dose, 
humidity, irradiation time, etc., on acceptability of a product. 

(f) Nuclear effects—Use of radiation for food processing entails study of 
unique factors not encountered in conventional food processing. These include 
possible effects on food depending upon the rate at which the radiation is 
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delivered, investigation to assure absence of induced radioactivity in food, and 
evaluating systems for precisely measuring radiation dosage delivered to the 
food. 

(g) Packaging development——This involves development of food packaging 
materials that are radiation resistant, do not transmit toxic additives to the 
food, and are suitable for marketing purposes. 

(h) Commodity procurement and shipping—This involves obtaining and 
transportation of foods required to carry out the foregoing research and 
development. 

(i) Irradiation services——A number of private organizations have cooperated 
in the Army food program by evaluating irradiated foods without charge. It 
is expected similar arrangements can be made in the civilian program. This 
item thus reflects cost of irradiating foods which are thereafter evaluated by 
private groups without charge. 


U.S. Atomic ENERGY COMMISSION, 


Washington, D.C., March 24, 1960. 
Hon. CLINTON P. ANDERSON, 


Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR SENATOR ANDERSON: Just prior to receipt of your letter of March 7, 
1960, concerning the food irradiation research program, the Commission for- 
warded to the Joint Committee the outline of the radiation processed foods 
program which the Commission had just approved. Although the Commission's 
radiation processed foods program is not identical with the program recom- 
mended by the Interdepartmental Committee on Radiation Preservation of Foods, 
it is consistent with the latter program in both size and scope. Adjustments 
have been made to recognize the passage of time and to increase emphasis on 
fundamental studies, such as wholesomeness. We will be happy to explain the 
new program in greater detail at the hearings of the Subcommittee on Research 
and Development on March 31, 1960. 

Your letter comments at length on the decision of the Department of the 
Army not to proceed with the Ionizing Radiation Center at Stockton, Calif. As 
explained at the hearing on January 14, the proposed Ionizing Radiation Center 
was a Department of the Army funded project. The Commission participated 
in the project only to the extent of awarding and administering a contract, with 
Army funds, for the design and construction of a cobalt 60 irradiation facility 
for the center. 

Since your letter of March 7, the Army has reached some decisions concerning 
the future of its high-dose radiation processed foods program and its plans 
for a food irradiation research and development center. The revised Army plans 
have now been given to the staff of the Joint Committee. It is apparent, from 
these plans, that the Army’s program on high-dose radiation processing of foods 
will constitute a program which is complementary to the newly established Com- 
mission low-dose radiation processed foods program. The Commission has been 
informed by the Department of the Army that the latter’s proposed research and 
development facility will be made available for use in the Commission’s radiation 
processed foods program. 

As stated in our letter of March 9, 1960, the Commission’s radiation processed 
foods program does not currently envision the need for constructing a food irra- 
diation center. During the initial 6 to 8 months of the Commission’s program, 
studies that will be conducted should indicate more clearly the nature of the irra- 
diation facilities needed for the Commission’s program. At present, it appears 
that small irradiation facilities, located in several areas of the country near food 
sources, may be more useful in the Commission’s program than would one research 
center. 

The Commission’s radiation processed foods program will concentrate on low- 
dose processing of food. Both the Commission and the Interdepartmental Com- 
mittee believe low-does processing to be of greatest interest to the civilian 
economy. Since the Army has now decided to proceed with its own high-dose 
radiation processing program, the Commission does not believe that it should 
be given overall responsibility for a national food program that would include 
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both high- and low-dose processing. The Commission and the Army have taken 
steps to establish strong liaison between the two agencies in the radiation pro- 
cessed foods programs. 

The Commission believes that the radiation processed foods program of the 
Commission, together with the Army’s program, will constitute the basic elements 
of an aggressive national program. We anticipate that other governmental agen- 
cies will wish to augment the program and participate actively therein. We feel 
that the result will be an aggressive national radiation processed foods program 
for a linear accelerator is less apparent, however. It appears that requirements 

Sincerely yours, 
JOHN McCong, Chairman. 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., April 14, 1960. 

Hon. CLINTON P. ANDERSON, 

Chairman, Joint Committee on Atomic Energy, 

Congress of the United States. 

DEAR SENATOR ANDERSON: During the March 31, 1960, hearings on the “Na- 
tional Food Irradiation Reseach Program,” you raised a question in regard to a 
statement in a letter dated December 11, 1959, from the General Manager to 
the U.S. Army Quartermaster General, which read as follows: “The necessity 
for a linear accelerator is less apparent, however. It appears that requirements 
relating to study of induced radioactivity can probably be fulfilled with existing 
facilities. With information presently available to us, we could not concur in 
the need for a linear accelerator at this time.” 

You asked whether this statement represents the position of the AEC or not. 
You also asked me if 1 was sure that General Luedecke’s letter was written 
about the earlier Army program or the revised program because General Lue- 
decke stated in his letter of December 11, 1959, that the Atomic Energy Com- 
mission appreciated the opportunity to review the draft revised Army program. 

In direct answer to your questions, at the time of my testimony, the quoted 
statement no longer represented the Commission’s position. Further, at the 
time General Luedecke’s letter was submitted, you were correct in your assump- 
tion that we had reviewed an early draft of the Army’s revised program. 

in amplification, I would like to acquaint you with the background of this 
matter. lt was our understanding, when we reviewed the revised army prugrusu, 
that the accelerator included in the program would be used for the production 
of radiation processed food as well as for a research tool, even though the 
Army was planning on redesigning it from 24 million electron volts to 12 mil- 
lion electron volts. 

In subsequent discussions with the Army personnel this point was clarified 
when the Army people explained that it was their intention to use the accelera- 
tor as a research tool only and at least for the present, not to produce irradi- 
ated foods. There are certain advantages, as discussed in the Army revised 
program, in the flexibility that such a machine has for some aspects of re- 
search work over a cobalt 60 source. 

In these discussions the Army also made it clear that they were aware of the 
position taken by the Food and Drug Administration and the Army Surgeon 
General that the use of electron energy levels above 5 million electron volts 
for production of radiation processed food should not presently be considered 
because of problems of induced radioactivity. While their machine will be de 
signed for electron energy levels of 12 million electron volts, it appears from 
Mr. Morse’s testimony that they seldom would exceed energy levels of 5 million 
electron volts. 

In view of the above clarification of the Army’s program, as brought out in 
discussions subsequent to General Luedecke’s letter, it is now the Commission's 
feeling that such an accelerator would be a useful research tool, and the Com- 
mission on this basis supports the use of this type of machine, within the limi- 
tations outlined above, in the Army’s revised program. 

Sincerely yours, 
JOHN T. FLOBERG, Commissioner. 
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(A letter dated April 11, 1960, from James T. Ramey, executive 
director, JCAE, to the AEC, requesting additional information, and 
the AEC response, follow :) 


CONGRESS OF THE UNITED STATES, 
Joint COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C., April 11, 1960. 
Gen. A. R. LUEDECKE, 
General Manager, U.S. Atomic Energy Commission, 
Washington, D.C. 


DEAR GENERAL LUEDECKE: The Subcommittee on Research and Development 
on March 31, 1960, held a public hearing at which Commissioner Floberg and 
other representatives of the Atomic Energy Commission discussed the Commis- 
sion’s Civilian radiation preservation of food program. 

In order that the record may be more complete, it would be appreciated if the 
Commission would provide the following additional information to the sub- 
committee : 

1. The planned date for completion of construction of the Brookhaven National 
Laboratory High Intensity Radiation Development Laboratory. When will it be 
available for carrying out irradiation studies on products such as foods? 

2. The extent to which Brookhaven will participate in the Commission’s low- 
dose radiation processed foods program. Does the Brookhaven National Labora- 
tory have available currently technical capability in food technology and sup- 
porting research facilities sufficient to carry out a major part of the Commis- 
sion’s radiation processed food program? 

3. The Commission testified during the hearings that for low-dose radiation 
processing it is desirable to have the irradiation facilities in close proximity to 
the food production area. Does the location of the Brookhaven National Labora- 
tory lend itself to effective use in your planned food research projects on fish and 
fruit? 

4. In the Commission’s opening statement reference was made to plans for 
initiating research on wholesomeness and safety of low-dose radiation processed 
foods during the latter part of fiscal year 1961. It was further stated that 
irradiators of the mobile type would have a sufficient product throughput to 
supply food requirement for animal feeding studies under the wholesomeness 
program. Aceordingly, we wish to determine what the Commission’s current 
program planning is for irradiation facilities in fiscal year 1961 to meet the 
requirement for supplying needed radiation processed foods for wholesomeness 
research. Can this be accommodated by the laboratory research irradiators cur- 
rently programed; or will this require other types of irradiation facilities such 
as mobile units? 

5. During the hearings, the Commission identified that two laboratory research 
irradiators are to be designed and constructed as part of the currently approved 
AEC food program. The testimony did not specifically identify, however, when 
these research irradiators would be available for use in the food program nor 
their production capacity. Accordingly, we request specific information on these 
points as well as an indication of where the irradiators will be used and for 
what purposes. 

6. The Commission’s opening statement indicated that as current studies to 
specifically define the radiation processed foods program are completed require- 
ments for additional research irradiators, as well as for more specialized types 
of irradiation facilities, would be established. As these requirements for irradia- 
tion facilities become known, the committee wishes to be specifically informed of 
this. 

7. We noted in the Commission’s prepared testimony that an estimated $5 
million would be devoted to the radiation processed food program during the 
5-year period, fiscal year 1960 to fiscal year 1964. However, budget figures were 
presented only for fiscal year 1960 and fiscal year 1961. We would, therefore, 
be interested in learning of your estimated budget for each of the following 
3 years. 

Thank you for your assistance. 

Sincerely yours, 
JAMES T. RAMEY, Executive Director. 
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ATOMIC ENERGY COMMISSION, 
Washington, D.C., April 30, 1960. 
Mr. JAMES T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 

DreAR Mr. RAMEY: The following additional information of the Commission’s 
radiation processed foods program is submitted in response to your April 11, 
1960, letter. The questions are answered in the order in which they were 
presented. 

1. Completion of construction of the Brookhaven National Laboratory High 
Intensity Development Laboratory is scheduled for midsummer, 1961. Installa- 
tion of the cobalt 60 radiation source, test operation of the facility, and experi- 
mentation to establish the radiation source characteristics will require an addi- 
tional 12 months. Therefore, it is not expected that the facility will be avail- 
able for radiation studies on products such as food much before August 1962. 

2. To date Brookhaven National Laboratory has contributed heavily to tech- 
nical knowledge on safe, efficient use of high-intensity radiation sources, includ- 
ing the design of large-scale irradiation facilities. This basic radiation engi- 
neering research contributes to the total radiation processing field including 
food. The High Intensity Radiation Development Laboratory to be constructed 
at Brookhaven is specifically designed to permit research and development on 
processing parameters important in many radiation processing applications, 
including food. 

Brookhaven will normally provide for the specific irradiator needs of the 
Commission’s radiation processed foods program, including contracting for the 
design and construction and test operation of the irradiators prior to use by 
research groups. 

It is expected further that Brookhaven National Laboratory will carry out 
some basic research in the field of microbiology as related to radiation processing 
of food. This type of research program is Consistent with Brookhaven’s scien- 
tific interests. 

It is not planned currently, however, that Brookhaven will be responsible for 
the major research work to establish the quality, wholesomeness, or safety of 
low-dose radiation processed foods. 

Brookhaven does not have either the specific technical capability in food 
technology or sufficient supporting facilities such as food preparation and re- 
search laboratories. It is our purpose to draw actively on the scientific com- 
petence and experience in food technology which exists within universities and 
private food research laboratories. We also plan to carry out cooperative re- 
search projects with the Departments of Agriculture and Interior to utilize 
their special technical resources in this field. 

3. The Brookhaven National Laboratory is geographically located so that food 
products could be transported by air under refrigeration for limited experi- 
mental studies on radiation processing, if necessary. However, since radiation 
processing of foods as quickly as possible after harvest appears to be a limiting 
factor in the success of the low-dose technology, Brookhaven does not seem 
to offer the most desirable location for conduct of major food research projects 
on fish and fruits. 

4. During the Commission’s testimony at the March 31 hearings, it was stated 
that two laboratory research irradiators would be provided under the food pro- 
gram approved by the Commission for fiscal years 1960 and 1961. These irradia- 
tors will be capable of processing a few tens of pounds of food per hour 
with doses up to 1 million r.a.d. This quantity of food is adequate for carry- 
ing out basic research on food chemistry and changes in food quality such as 
color, taste, and odor. 

To support the long-term animal feeding tests in the wholesomeness and safety 
program will require quantities of food in excess of the capability of the cur- 
rently planned laboratory research irradiators. The full scope of the Commis- 
sion’s food research program will be mapped out the next few months, including 
specific identification of irradiator needs to support the program. As quicklv 
as we firmly establish irradiator requirements, including those to support the 





748 NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 


wholesomeness program, we will initiate design studies for these irradiators. 
If our overall progress in the food program during the early months is suffi- 
ciently good to permit initiation of the long term animal feeding tests in the 
wholesomeness and safety program during the latter part of fiscal year 1961, 
then we will make positive efforts to provide needed irradiation facilities for 
supplying the radiation processed foods for wholesomeness research. 

5. It is planned that the first laboratory research irradiator will be completed 
and available for use by July or August of this year. We would expect to con- 
tract for design and construction of a second laboratory research irradiator 
shortly after the new fiscal year and have it completed and in use by the end 
of this calendar year. 

We are now studying actively the specific locations for placement of the two 
laboratory research irradiators. It is our tentative planning to locate one re 
search irradiator on the east coast for the study of fish. The second research 
irradiator may be used to support research on fruits and vegetables and be 
placed on the west coast. As quickly as we make a final determination on loca- 
tion and use of the two laboratory research irradiators, we shall inform the 
Joint Committee. 

6. It is our purpose to keep the Joint Committee currently informed of prog- 
ress of the Commission’s radiation processed foods program and in line of your 
request, we shall specifically inform you as requirements for additional radiation 
facilities may be developed. 

7. While Commission testimony has indicated that an estimated $5 million 
may be devoted to the radiation processed food program during the 5-year 
period, fiscal year 1960—fiscal year 1964, the Commission has not given specific 
consideration to the annual budget levels beyond fiscal year 1961. The levels 
by year beyond fiscal year 1961 will depend upon the technical progress in the 
program and the annual budgetary reviews. 

I trust that the foregoing adequately sets forth the desired information. 

Sincerely yours, 


A. R. LUEDECKE, General Manager. 


STATEMENT OF H. HERBERT HUGHES, CHAIRMAN, INTERDEPART- 
MENTAL COMMITTEE ON RADIATION PRESERVATION OF FOOD 


Representative Price. The next and final witness at this hearing 
will be Mr. H. Herbert Hughes of the Department of Commerce, who 
is the Chairman of the Interdepartmental Committee on Radiation 
Preservation of Food. 

Mr. Hughes, will you come forward, please? 

Mr. Hueuess. Yes, sir. 

Representative Price. I want to compliment you and the Inter- 
department Committee for the position they have taken in the pro- 
gram. We are very interested in the report made by the committee. 
I want to compliment you and the other members of the committee.’ 


1See report of ad hoc panel, Interdepartmental Committee on Radiation Preservation of 


Foods on “National Civilian Radiation Processed Foods Program,” pt. 1, p. 133, January 
14 and 15 hearings. 
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Mr. Hueues. Thank you. I am H. Herbert Hughes, Deputy Ad- 
ministrator of the Business and Defense Services Administration of 
the U.S. Department of Commerce, and since early January of this 
year, that is for something less than 3 months, I have been serving as 
Chairman of the Interdepartmental Committee. We appreciate, sir, 
your including the Interdepartmental Committee in your program 
today, and we feel it is complimentary to us that you have done so. 
I have with me here on my right the Secretary of the Committee, John 
Weber, and also several technicians who have been working with the 
Committee. There may be questions that you may want to direct to 
them. 

Let me say at the outset that I am not technically qualified in this 
field and the Department of Commerce interest, except for the Bu- 
reau of Standards, is solely one as liaison with industry. At such 
time as it is appropriate in our view to bring in industry and to try 
to generate industry interest in this program, we feel that we in the 
Department of Commerce will be able to contribute substantially to 
the ultimate objectives. 

I mention the Department of Commerce Bureau of Standards 
where they do work on physical measurements, the development. 
of techniques and the establishment of standards of physical 
measurement, 

With your permission, sir, perhaps you might like a brief chro- 
nology of the ad hoc panel. It came into being before I was Chair- 
man, and when Mr. H. B. McCoy, who was then Administrator of 
BDSA served as Chairman. It came into existence primarily because 
there was a feeling that perhaps with the reduction of work on the 
part of the Army which Mr. Morse has indicated may have been 
misinterpreted to some extent, there was a feeling that perhaps the 
program was lagging. Those who were then on the Committee felt 
that this should not happen. 

Mr. McCoy called a meeting of the full Committee on November 
24, and it was decided at that time to set up this ad hoc panel group. 

Representative Price. Will you identify the membership of your 
Committee ? 

Mr. Hugues. By agencies or by names of people? 

Representative Price. I see you have quite a list. Will you supply 
the list for the record? 

Mr. Huaues. Yes, sir. 

(The list referred to follows :) 
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In addition to members, we have alternates, and we have some 
very active and aggressive technicians. It is quite a large group of 
people when we meet. 

At the November 24 meeting, the Committee decided to set. up this 
ad hoc panel under the chairmanship of Dr. Paul Aebersold of the 
AEC. The panel went to work right after the first of the year, and 
brought in a draft report to the meeting of the full Committee on 
February 12. 

At that time the Committee members felt that the panel had done 
an excellent job. They felt that the report of the panel needed to 
be brought to the attention of the heads of the agencies represented 
in the interdepartmental group, and that was done. By mid-March, 
we had reactions back from all the agencies, and we had another 
meeting on March 21 at which time we felt that the job of the ad 
hoc panel was well done, because the reactions that came back from 
the agencies indicated that action was being taken by the AEC, and 
you have just heard detailed testimony on that. Some of the agencies 
who were vitally interested in this field said that while they approved 
the report of the panel, they reserved their right to continue to work 
in the field where it was obviously in their scope of activity. 

We have submitted to your staff, I think, all pertinent documents 
relating to the ad hoc panel. You have a copy of the report itself. 
You have copies of the letters from the agencies who reviewed the 
report. You have a copy of the pertinent notes on the agenda of 
our last meeting on March 21. (See app. 1, p. 761.) I would like 
to call attention to one paragraph and read it into the record—that 
the ad hoc panel report recommends that the Interdepartmental 
Committee make recommendations concerning policies and budgets 
for the national civilian program. But the Committee feels that 
this is not within the scope and purpose of the Interdepartmental 
Committee. So that section which I think starts on page 19 of the 
ad hoe panel report was not accepted as written, because the Com- 
mitteee does not feel that is within the function of the Committee 
as it is constituted. 

I found in the short while I have been associated with the Commit- 
tee that it is a very refreshing experience. The Committee has no of- 
ficial status. It was pretty much self-generated, set up originally 
by the Department of Defense and the Army, and it is self-perpetuat- 
ing. We do not tie back to any legislative or executive directive, or 
even request. It isa very interesting forum. It is a group of people 
thoroughly knowledgeable in this field, and we think it provides an 
extremely useful medium for those agencies who are directly inter- 
ested to get together to compare notes, and more importantly, per- 
haps, to give other agencies who have a vital interest in the ultimate 
results but not in the technical content, the technical carrying out of 
the program, that gives them an opportunity, too, to keep informed 
as to what is going on. 

I would say that the main problem confronting our Committee right 
now is where do we go from here? One of our important objectives, 
of course, is to bring in appropriate liaison with private industry. 
We feel right at this moment, until the programs you have heard de- 
tails of today are a little more underway, it is premature perhaps to 
make any formal approaches to industry. But I think all of us on 
the Committee, at every opportunity, do discuss with people they 
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know in industry what is going on and at an appropriate time we will 
take up within the Committee more specific means as to how we might 
in our small way effect a more direct liaison with industry. 

That is all I want to comment on at the moment, but I, and espe- 
cially my technical associates, will be very pleased to answer any 
quest ions you may have. 

Representative Van Zanpr. Have you reviewed the Army program 
as it was presented to us this morning? 

Mr. Hucues. The Committee as a committee ? 

Representative Van Zanpr. Yes. 

Mr. Huacues. No, sir. 

Representative Van Zanpr. Have you personally ? 

Mr. Hucues. I have read what I have seen and I heard the testi- 
mony this morning. But it would be presumptuous of me to make 
any particular comments on it because I am not technically com- 
petent in that field. 

Representative Van Zanpr. Do you think it would be a good idea 
for the Committee to take a look at the Army program ? 

Mr. Hueues. I am not sure, sir, that is within the prerogatives of 
our Committee, except perhaps in a very informal way. I think pos- 
sibly we might get together and informally discuss it. I am quite 
positive that the Atomic Energy Commission and others interested 
are doing that continuously with the Army. But we have no review 
function, as I see the purpose of our Committee, to criticize or com- 
ment technically on the programs of any agency. 

Representative Van Zanpr. That is all, Mr. Chairman. 

Representative Price. Mr. Bates. 

Representative Bares. I would like to ask the Bureau of Commer- 
cial Fisheries a question in respect to the net advantage of the United 
States on irradiation. The fresh fish market is limited. Once we 
irradiate food, then it means a lot of the imported food will be 
irradiated. 

Mr. Crowrner. That is half right. 

Representative Bares. Make it all right. 

Representative Price. Will you come up, sir, and identify yourself 
for the reporter ? 

Mr. Crowruer. My name is H. E. Crowther, Chief of the Division 
of Industrial Research for the Bureau of Commercial Fisheries. As 
I received your question, Mr. Bates, you asked if the imported fish 
could not receive the same benefits as our domestic fish. It could in 
some extent. However, I think irradiation would be quite a boon to 
our domestic industry because the pasteurization method that is used 
for irradiation of fish only gives a relatively short extension of life. 
For example, if we can extend it up to 10 days, it would be quite an 
item as far as our own industry is concerned. 

Representative Barres. Extend it 10 days beyond what we have to- 
day ? 

Mr. Crowrner. Beyond what we have now. That would still per- 
mit importation of fillets into your area, for example, from Canada. 
However, it would exclude shipments from long distances such as 
Iceland, Norway, and other countries. 

Representative Bates. In respect to Canada? 

Mr. Crowrner. Canada would be able to import irradiated fillets. 
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Representative Bares. For the Canadian fisheries to get into the 
center of the country here, from the point of view of time, it would be 
about the same as it would be for the domestic production. 

Mr. Crowruer. Possibly 2 days more. 

Representative Bares. ‘Two days more for Canada ? 

Mr. Crowtuer. I would say so. 

Representative Bares. In one case you have a trawler coming back 
which takes a lot longer than it does one who lands at Halifax, and 
then comes down by motor. So there may be no difference at all. 

Mr. Crowruer. In the way we visualize it only fillets could be 
irradiated, and not the whole fish. That would mean that they would 
have to be processed in Canada and then shipped. 

Representative Bares. Only the fillets could be irradiated ? 

Mr. Crowruer. That would be the only feasible thing to irradiate as 
far as ground fish are concerned, such as cod, haddock, ocean perch. 

Representative Bares. Why would that be so? 

Mr. Crowrner. As you mentioned before, it would be a real prob- 
lem of carrying out this process aboard vessels. So you would have 
to have a shore installation. Your demand for fishery products of the 
ground fish variety are in the fillet form. So it would not pay to ship 
whole cod and haddock to your inland markets. Therefore, your 
irradiation would best be done on fillets. 

Representative Barres. That is because then of the ready pack. 
That is a marketing proposition, rather than a feasibility. 

Mr. Crowruer. And the weight involved in the shipments. It is 
much less costly to ship fillets than it would be to ship the whole fish. 
The market itself is conditioned to the purchase of fillets, rather than 
fish in the round form. 

Representative Barres. That depends how far removed one is from 
the seacoast. 

Mr. Crowruer. Your Midwest is certainly conditioned to that, Mr. 
Bates. 

Representative Bates. We buy whole fish in my area, not fillets. 

Mr. Crowruer. It is only in your limited area around the seacoasts 
that that is true. It is a very limited amount of the whole fish that is 
shipped for more than 50 miles. From that point on, it is the fillets. 
The big marketing area is in the Midwest, and practically only fillets 
go to that area. 

Representative Barres. That is frozen today. 

Mr. Crowruer. That is right. 

Representative Barres. You don’t think there is a market in the 
Middle West for whole fish irradiated ? 

Mr. Crowrner. No, sir; I don’t. The buying habits of the house- 
wife are such now that they are getting away almost entirely from 
having to handle the whole fish and to dress it. Only real fisheaters 
will put up with the inconvenience of using the whole fish. 

Representative Bares. As a matter of fact, you never really eat 
fish unless you have fresh fish. You know that. 

Mr. Crowtuer. I would agree. 

Representative Bates. In your judgment we won’t have whole fish 
irradiated, 

Mr. Crowtuer. That is my opinion, sir. 
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Representative Bares. Maybe we can get Canada to do a little adver- 
tising for us for achange. Is the consumption still about 1014 pounds 
per person in the United States? 

Mr. Crowruer. It is 10.4 for this year. 

Representative Bares. It has been about that same figure for how 
many years, 10, 202 

Mr. Crowtuer. I would say at least 10. It has fluctuated a little. 

Representative Bares. It fluctuated during the war, and it fluctuates 
when the price of beef goes up. Generally it has been about 10.5. 

Mr. Crowruer. That is right. It has fluctuated between 10 and 11, 
and has not gotten out of that range. 

Representative Price. I notice that the Fish and Wildlife Service 
in commenting on the budgeted program for fiscal years 1960 to 1965, 
suggested a centralization in and the handling by a single operating 
agency to be designated by the Inter departmental Committee for 
Irradiation Preservation of Food of the budgeting problems for this 
fish irradiation program. The testimony given here today indicates 
that there is no central agency now to provide program direction for 
the civilian and military food irradiation program. In the setup of 
the reactor program, the civilian and military reactor programs, you 
do have central direction. For instance, in the military, even though 
they may be interested in reactor development, they are interested 
through an Army Reactors Branch. Wouldn't it be advisable to have 
some central direction to this overall program of food irradiation? 
Would you comment on that, Mr. Hughes ? 

Mr. Hvuaues. I believe, sir, that you and your full Committee are 
better judges of that. 

Representative Barres. We have to look for a little advice sometimes. 
Sometimes we get a little lost in the conflicting testimony that we get 
on these matters. 

Mr. Hugues. Certainly in our Committee, sir, we have no authority 
whatsoever to even think about undertaking any such task. I would 
think if you really seriously wanted to explore that, and wanted the 
advice of an interdepartmental group, that you would call on the heads 
of the interdepartmental agencies involved to give you that advice 
because you are getting into a realm now of policy which is certainly 
beyond my position in the Department of Commerce. 

Representative Bates. The Fish and Wildlife Service people took 
that position because they stated that otherwise the failure of a single 
agency to obtain approval for its program might well cr ipple the entire 
program and render ineffective efforts by other cooperating agencies. 
They thought that they could work better through a central agency in 
handling this program. Now they would have to go in two directions, 
wouldn’t they ? 

Mr. Hueues. I will say, sir, if you want my personal cae that 
I have no views that I could give you that would be helpful. I don’t 
feel technically competent to express views in this area. 

Representative Price. Are there any other questions? If not, thank 
you very much. 

Mr. Hucues. Thank you, sir. 

Representative Price. Without objection, the copies of the docu- 
ments which were received from the Interdepartmental Committee will 
be included in the record. (See app. 1, p. 761.) 
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The committee will stand adjourned. 
(Whereupon, at 12:45 p.m., Thursday, March 31, 1960, the subeom- 
mittee adjourned.) 


(Correspondence, in connection with the Interdepartmental Com- 
mittee on Radiation Preservation of Food, follows :) 


U.S. ATomMic ENERGY COMMISSION, 


Washington, D.C., April 14, 1960. 
Mr. JoHN Conway, 


Assistant Director, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR Mr. Conway: I am forwarding to you a copy of a letter dated March 1, 
1960, from Col. L. M. Hursh, Office of the Surgeon General, to Dr. Donald L. 
McKernan, Bureau of Commercial Fisheries, which presents a summary of data 
collected in animal feeding studies with radiation processed marine products. 

These data are directly related to the considerations by the ad hoc panel in 
determining that immediate attention under the low dose radiation processing 
program should be directed to fish. 

You may find this information sufficiently interesting to include as part of the 
record of the Joint Committee’s hearings on radiation preservation of foods. 

Sincerely yours, 
Pau C. AEBERSOLD, 


Chairman, Ad Hoc Panel, Interdepartmental Committee on Radiation 
Preservation of Food. 


HEADQUARTERS, 
U.S. ArMy MEpIcAL RESEARCH AND DEVELOPMENT COMMAND, 
OFFICE OF THE SURGEON GENERAL, 


Washington, D.C., March 1, 1960. 
Dr. DonaLtp L. MCKERNAN, 


Director, U.S. Department of the Interior, Fish and Wildlife Service, 
Bureau of Commercial Fisheries, 
Washington, D.C. 


Deark Mr. McKERNAN: Inclosed is a brief summary of irradiated food data 
as of February 1, 1960. Items 6, 7, and 8 will perhaps be of special interest 
to you. I have asked Colonel Plough of the USAMR and NL in Denver to send 
you the investigator’s individual reports. Their conclusions are as follows: 


CODFISH 
Dr. Salmon 
Rats 


No essential differences were noted in growth rate, food consumption, and 
food efficiency, hematology, breeding performance, or longevity of rats that re- 
ceived 35 percent of their diet in the form of irradiated codfish as compared 
with animals that received nonirradiated foods. 

Dogs 


Based on 2-year feeding study, it appears that the dog will thrive as well 
on irradiated codfish as on foods that are nonirradiated (35-percent level). 






SHRIMP 
Dr. Phillips 


Rats 


The long-term feeding of irradiated shrimp at 35 percent diet solids was 
terminated at 104 weeks. No marked differences in longevity between control 
and irradiated groups were indicated, however, statistical analysis of the data 
remains to be performed. Histopathological examination of the tissues are in 
progress. 

Growth response of third generation rats were significantly different to the 


three levels of irradiated shrimp. Female sterility was somewhat higher in 
the irradiated groups. 
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Dr. Engel 
Dogs 


Based on weight gain, gestation, lactation, and hematologic measurements, 
there was no evidence that irradiated shrimp were different in any way from 
nonirradiated shrimp fed in the fresh frozen state in a study in which 35 percent 
of the dry matter of the ration was composed of shrimp. 


TUNA 
Dr. Paynter 


Rats 


With exception of some very minor statistical differences there seemed to be no 
major differences among the various dietary groups. 


Dr. McKay 
Dogs 


No deviations from normal were found in dogs eating 35 percent tuna. 

I am sure you realize the above comments are all tentative and may require 
revision when the statistical analysis and histopathology are complete. 

If you wish greater detail than is given in their reports which you will receive 
soon, I’m sure the investigator would be glad to discuss his project with you. 

It is not possible for us to predict the probability of early clearance of fish and 
shellfish at this time. 

Sincerely, 


L. M. Hursa, 
Colonel, MC, Chief, Medical Research Branch. 


(Department of Commerce, March 28, 1960, and Department of the 
Army, March 29, 1960, press releases on the national food irradiation 
program follow :) 


Marcu 28, 1960. 
JOVERN MENT INCREASES RESEARCH ON RADIATION PROCESSING OF Foops 


Through the stimulus of the Interdepartmental Committee on Radiation Pres- 
ervation of Foods, definite steps are now being taken to carry forward a national 
program of research and development on radiation processing of food. This 
important phase of the President’s atoms-for-peace program was announced 
today by H. Herbert Hughes, Deputy Administrator of the Business and Defense 
Services Administration, U.S. Department of Commerce, who is Chairman of the 
nine-agency Committee, following a meeting of the Committee held on March 21, 
1960. 

These steps include the following: 

The Atomic Energy Commission has established a program of research and 
development on low-dose radiation processing of perishable foods to extend shelf 
life. During the next 5 years the Atomic Energy Commission expects to spend 
approximately $5 million on this project. During fiscal years 1960 and 1961, 
$115,000 and $500,000, respectively, are being devoted to the program. Under the 
Atomic Energy Commission program emphasis will be placed on basic studies in 
food chemistry, microbiology, wholesomeness testing, preservation factors of 
shelf life extension and radiation processing technology. 

The Department of the Army has approved a revised Army food irradiation 
program. Over a 6-year period, the Army research program will cost an esti- 
mated $5 million. It also proposes to construct a radiation food research facility 
to cost about $1,800,000. This facility will consist of a megacurie cobalt 60 
gamma irradiator, variable voltage linear electron accelerator, and associated 
facilities with emphasis on high-dose treatment of foods. 

The Departments of Agriculture, Interior, and Commerce have conducted re- 
search and development in their respective areas and indicate they plan to con- 
tinue their individual programs in cooperation with the Army and the Atomic 
Energy Commission. 

To avoid duplication of effort, close and direct cooperation and interchange of 
information among all the member agencies are in effect. 
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Research on the use of radiation for processing food must take into account the 
provisions of the several food regulatory acts, such as those administered by the 
Department of Health, Education, and Welfare, and the Department of Agricul- 
ture. The wholesomeness and safety of radiation-processed food must therefore 
be established to the satisfaction of these agencies. 

Agencies represented on the Committee are: Departments of State, Interior, 
Agriculture, Commerce, Health, Education, and Welfare, Army, Atomic Energy 
Commission, Small Business Administration, and International Cooperation 
Administration. 

Mr. Hughes indicates that, as the national research and development program 
on radiation processing of food progresses, the Interdepartmental Committee 
through its member agencies will encourage commercial adoption of this 
technology. 


MARCH 29, 1960. 
ARMY PLANS NEW PROGRAM To SPEED IRRADIATED Foop RESEARCH 


A revised 6-year, $5 million program to accelerate research on specific 
irradiated foods for military use was announced today by the Department of 
the Army. 

The new program, developed at the direction of Richard S. Morse, Army 
Director of Research and Development, will concentrate on food items considered 
to be of prime military importance and which have shown promise as a result 
of Army food irradiation research activities conducted over the past 5 years. 

The revised program will continue to be administered by the Army Quarter- 
master General. 

The new Army program was developed following the Army’s decision, an- 
nounced last October, to suspend construction of a proposed $7.5 million U.S. 
Army Ionizing Radiation Center at the Army’s Sharpe General Depot, Stockton, 
Calif., pending further laboratory studies to determine the feasibility of radia- 
tion as a practical means of food preservation. 

In lieu of this full-scale pilot production plant, the Army now plans to con- 
struct a research facility geared directly to the needs of the revised program. 
The facility will consist of a million curie cobalt 60 irradiator, and a variable 
energy electron source. Much of the planning and equipment developed for the 
original pilot production plant will be adapted for use in the new research 
facility. 

The location of the new research facility has not, as yet, been determined. 
According to present plans, it will be operational in about 2 years. The facility 
will be made available for use of other agencies working in this field. 

Under the new program, the Quartermaster Corps will concentrate primarily 
upon completing research involving sterilized pork, beef, and chicken. 

The Quartermaster General will be responsible for formulating the new 
irradiated food items into suitable ration components for field use by the Army, 
and for adapting them to specialized requirements of the other services. The 
Quartermaster Corps also will develop engineering data for eventual use by com- 
mercial processors. 

The Army Surgeon General will continue to be responsible for conducting 
wholesomeness studies of irradiated food in collaboration with the Food and 
Drug Administration. Results of these studies will be available to other in- 
terested agencies. 

At the time he suspended construction of the originally planned Army Ionizing 
Radiation Center last October, Mr. Morse pointed out that certain physiological 
problems resulting from feeding irradiated foods to laboratory animals had not 
been resolved. It is well known that the high doses of radiation required to 
achieve sterilization cause chemical changes in the protein, fat, and carbohydrate 
molecules of the food. The extensive wholesomeness studies involving 250,000 
mice, rats, monkeys, dogs, and chickens were designed to determine if any of 
these chemical alterations were harmful. The vast majority of the experi- 
mental data now available demonstrates no harmful effects. However, some 
problems related to irradiated meat have been encountered and will require 
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continuing fundamental research in food chemistry. The radiation research 
facility will provide for the rigidly controlled exposures of the food essential to 
this research. 

Under the revised program, the Army will continue to study economic and 
logistic advantages of using irradiated foods in the military supply system. 

The Army program will concentrate on total sterilization to preserve food for 
long periods of time. This is the aspect of irradiated food of greatest interest to 
the military. The Army program will be closely coordinated with a civilian 
research program being developed by the Atomic Energy Commission and with 
the Interdepartmental Committee on Radiation Preservation of Food. This pro- 
gram will concentrate on low-dose radiation processing of perishable food to ex- 
tend shelf life. 
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APPENDIX 1 


CORRESPONDENCE BETWEEN VARIOUS DEPARTMENTS AND THE INTERDEPARTMENTAL 
COMMITTEE ON RADIATION PRESERVATION OF Foop CONCERNING THE PROPOSED 
INVESTIGATION ENTITLED “A NATIONAL CIVILIAN RADIATION PROCESSED FOops 
PROGRAM” 

U.S. DEPARTMENT OF COMMERCE, 
INTERDEPARTMENTAL COMMITTEE ON RADIATION PRESERVATION OF Foop, 

Washington D.C., March 24, 1960. 

Hon. MELVIN PRICE, 

Chairman, Subcommittee on Research and Development, Joint Committee on 

Atomic Energy, House of Representatives, Washington, D.C. 


DeaR Mr. Price: At the request of your executive director, Mr. James T. 
Ramey, I enclose a copy of the following Interdepartmental Committee on Radia- 
tion Preservation of Foods documents: 

(1) Notes on agenda of Committee meeting held March 21, 1960. 

(2) A copy of comments relative to the Committee’s ad hoe report from all 
agency heads or representatives that hold membership on the Committee. (You 
already have the ad hoc panel report entitled “A National Civilian Radiation 
Processed Foods Program.” ) 

If the Committee or its members can be of further service to you please call 
on us, 

Sincerely yours, 


H. HersertT HUGHES, Chairman, 
INTERDEPARTMENTAL COMMITTEE ON RADIATION PRESERVATION OF Foop 
NOTES ON AGENDA 
March 21, 1960 


(1) Following the last meeting of the Interdepartmental Committee, the 
report of the ad hoc panel on “A National Civilian Radiation Processed Foods 
Program,” as amended at the meeting, was referred to member agencies for 
comment. Response has been received from all member agencies. 

(2) The Atomic Energy Commission has advised that it has established a 
program of research and development on low dose radiation processing of foods 
to extend shelf life. During the next 5 years the Atomic Energy Commission 
anticipates devoting approximately $5 million to this project. During fiseal 
year 1960 and 1961, funds in the amount of $115,000 and $500,000, respectively, 
are being made available for the program. Emphasis under the Atomic Energy 
Commission program will be placed on basic studies in food chemistry, micro- 
biology, wholesomeness testing, preservation factors of shelf life extension, and 
radiation-processed technology. The Atomic Energy Commission believes its 
program is consistent with the technical objectives set forth in the ad hoc panel 
report. 

(3) The Department of the Army advises it has approved a revised Army 
food irradiation program. Over a 6-year period, the Army research program will 
incur an estimated cost of $5 million. It also proposes to construct a radiation 
food facility to cost an estimated $1.8 million. This facility will consist of a 
megacurie cobalt 60 gamma irradiator, variable voltage linear electron accelera- 
tor, and associated facilities. 

(4) The other agencies having representation on this Committee and who have 
conducted research and development in their respective areas have indicated 
they too will continue their individual programs. 
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(5) In view of the positive steps having been taken, through the stimulus 
of the Interdepartmental Committee to carry forward research and development 
on both high and low dose radiation processing of food, it is timely to review 
the present and future role of the Committee. 

(6) Not all may be familiar with the history of this Committee. Several 
years ago when the Department of the Army was supporting the major Govern- 
ment activities in radiation processing of foods the Committee was established 
at the request of the Secretary of Defense. The Director of Research and 
Development for the Department of the Army was designated as its first Chair- 
man. In August 1958, the chairmanship was transferred from the Department 
of the Army to the Department of Commerce. The purpose of the Committee 
is to promote early commercial realization of radiation-processed foods and thus 
maintain world leadership in this important segment of the Nation’s atoms for 
peace effort. The functions of the Committee are— 

(a) To provide motivation and broad guidance for the program. 

(b) To achieve a high level of participation by Government agencies and 
industry. 

(c) To effect a transition of program responsibility from the military to 
other Government agencies and to industry as rapidly as possible. 

(7) It is apparent that the Interdepartmental Committee has been successful in 
providing broad guidance in this program; achieving active participation by all 
interested Government agencies and in stimulating increased efforts toward a 
civilian program. 

(8) The ad hoe panel report recommends that the Interdepartmental Com- 
mittee make recommendations concerning policies and budgets for the national 
civilian program. This is not within the scope and purpose of the Interde- 
partmental Committee. 

(9) To avoid duplication of effort close and direct cooperation and inter- 
change of information among the staff of all member agencies is in effect. 

(10) It appears the next major phase in this program will be the need to 
attract private industry to assume greater responsibilities in this area in light 
of research and development advances resulting from the Government program. 
As the program progresses the Interdepartmental Committee, through its mem- 


ber agencies, should bring to bear their full resources to commercialize radia- 
tion processing of foods. 


DEPARTMENT OF THE INTERIOR, 
FIsH AND WILDLIFE SERVICE, 
BUREAU OF COMMERCIAL FISHERIES, 
Washington, D.C., March 18, 1960. 
Mr. H. HERBERT HUGHES, 
Interdepartmental Committee on Radiation Preservation of Food, 
U.S. Department of Commerce, Washington, D.C. 


DEAR Mr. HuGHEs: Inasmuch as the Bureau of Commercial Fisheries is di- 
rectly concerned with preservation and processing of fishery products, Sec- 
retary Seaton has requested that I reply to your letter of February 17, 1960, 
concerning the ad hoc working group’s report. The Bureau’s comments on the 
report are listed below. We wish to assure the Committee of the complete 
support of the Bureau in the proposed investigation, entitled, “A National Ci- 
vilian Radiation Processed Foods Program.” 

Our experienced fishery researchers feel that successful development of low- 
level radiation processing of fish and shellfish may lead to the rebirth of the 
fresh (chilled) fish industry. The extension of the shelf life of fresh fish by 
from 5 to 8 days would permit marketing of unfrozen fish all over the country. 
At present, fresh fish and shellfish are commonly enjoyed only by consumers 
living in areas immediately adjacent to our fishing ports. We are especially 
pleased since rebirth of this phase of the fishing industry will benefit directly 
our domestic fishermen and processors. As you know, they are suffering ex- 
ceedingly from the inroads made by imports on their frozen fish markets. It 
is our considered opinion that a potentially large market for fresh fish awaits 
successful development of techniques for low-level radiation preservation of 
foods. 

In general, we are in full agreement with the recommendations embodied in 
the report. Owing to this Department’s Congress-assigned responsibilities to 
protect and foster the growth of the fishing industry, we have listed below cer- 
tain basic operational policy requirements which must govern our agreement 





, 
> 
>» 
4 
- 



























NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 763 






to and participation in the proposed new program. We are certain that such 
requirements will be endorsed by other cooperating agencies and request that 
the Committee consider them for adoption as general operating guidelines. 

1. No news releases or reports on the fishing industry aspects of the proposed 
program may be made without prior clearance by the Director of the Bureau of 
Commercial Fisheries. 

2. The U.S Fish and Wildlife Service will require that all proposals for 
radiation processed foods research on fishery products must be approved by its 
staff representatives in the Bureau of Commercial Fisheries in order that such 
research may be integrated into its own program to avoid duplication of effort. 

In addition to the basic policy requirements listed above, we have several 
general recommendations which we feel will materially hasten progress on the 
proposed program. We request that the Committee consider these recommenda- 
tions also for inclusion in the report. 

1. It is proposed that all budgeting for the program in fiscal years 1962, 1963, 
1964, and 1965 be centralized in and handled by a single operating agency to 
be designated by the Interdepartmental Committee for Radiation Preservation of 
Food. Otherwise the failure of a single agency to obtain approval for its 
program might well cripple the entire program and render ineffective efforts by 
othe cooperating agencies. Participating agencies will develop and submit their 
programs to the operating agency for budget processing. 

2. The marine products irradiator should be budgeted for construction in fiscal 
year 1962. It would appear undesirable to delay the proposed civilian program 
pending decision by the Army to construct the National Center This is particu- 
larly true when the selected site may be such as to preclude its effective use in 
the civilian low-level radiation processing program. 

3. Costs of replenishing or replacing radiation sources should be assumed by 
the Atomic Energy Commission as a normal adjunct to its rightful function of 
planning and constructing the irradiators. 

4. The following species of fish and shellfish should be included in the study: 
tuna, shrimp, crab, haddock, and flounder. These represent (1) all geographical 
areas of fishing, (2) the species which can most easily adjust in price to meet 
any possible added costs for preservation, (3) the most popular and accepted 
fishes and shellfish, (4) high-fat and low-fat fishes, (5) surface and ground fish 
species, and (6) both round and flat fish species. Army wholesomeness studies 
are nearly complete for tuna and shrimp. Cod, a species very closely related 
to haddock, are also being studied in the Army wholesomeness tests. We are 
optimistie that clearances for shrimp and cod will be extended by the Food and 
Drug Administration to cover crabmeat and haddock. 

Sincerely yours, 


Donato L. McKernan, Director. 


DEPARTMENT OF AGRICULTURE, 


Washington, D C., March 11, 1960. 
Mr. H. Hersert HUGHES, 


Chairman, Interdepartmental Committee on Radiation Preservation of Foods, 
Department of Commerce, Washington, D.C. 

Dear Mr. Hugues: This is in response to your request of February 17 for our 
comments concerning the report of the Interdepartmental Committee’s ad hoc 
working group entitled “A National Civilian Radiation Processed Foods 
Program.” 

The Department’s principal comment concerns the proposal that a single 
agency, in this instance the Atomic Energy Commission, function as the operating 
agency for administration of the program. We believe the programs of the 
individual agencies in this field should continue as individual programs and that 
the Interdepartmental Committee should continue to exercise a coordinating 
function. 

Each of the agencies represented on the Interdepartmental Committee has 
unique responsibilities and seeks specific objectives. Radiation is currently 
being explored by each agency as a means for achieving some of them. Agri- 
culture, for example, has responsibility for improved production, handling and 
processing of agricultural commodities and accordingly seeks practical means 
for improving the efficiency of food production, processing, and marketing. The 
Department of Interior has similar responsibilities and objectives with respect 
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to marine products. The Department of Defense has responsibility for assuring 
that food supplies meet the specific requirements of the military and strives 
for improvement in all aspects of this field. These agency goals are sufficently 
specialized that no one agency would be expected to assume all of them, but are 
closely enough related that the common meeting ground afforded by the Inter- 
departmental Committee helps each agency to make its own evaluation and 
develop applications of radiation for achieving its own objectives. The Inter- 
departmental Committee was created to serve this purpose and can continue to 
serve it effectively. 

The program proposed in the report will be a useful guide for the Interdepart- 
mental Committee and its participating agencies and should be regarded as one 
to be attained or approached as agency programing and budgetary considerations 
permit. 

The Department of Agriculture wants and expects to continue its investigations 
of the potentialities of radiation in the production, processing, and marketing of 
foods. The nature and level of our programs in this field will be determined by 
the likelihood of practical results and by our budgetary capacity to conduct such 
investigations along with research on other problems requiring attention. The 
Department will wish to continue to work closely with other members of the 
Interdepartmental Committee and to make maximum use of the specialized 
facilities that the Atomic Energy Commission or the Department of Defense, 
in the course of their own programs, can make available to the Department for 
its studies. The Department favors maintenance and operation of extensive 
radiation facilities by the Atomic Energy Commission, where expertness exists, 
with opportunity for other agencies to avail themselves of them as needed and 
as mutually agreeable, for studies in the food preservation field. 

The following additional comments are offered with respect to the several sec- 
tions of the report: 

Part A: The Department believes part A of the report adequately reflects 
the current status of technology in the radiation processing of foods. 

Part Z-I: We believe it is a logical immediate objective for all agencies 
to concentrate their research on a small number of selected food products 
which appear to promise early technical feasibility, and let appropriate 
studies of market acceptance and introduction into the economy follow any 
that are successful. 

Part B-II: We agree generally with the statements made under subsec- 
tions A through G with the exception of subsections B and E. Studies of 
wholesomeness and demonstration of public acceptance are secondary to 
demonstration of industrial feasibility and can well await more convincing 
evidence than now exists that there will be industrially feasible radiation 
processes for civilian food processing. 

2art B-III: Under the alternative plan for program administration sug- 
gested above, the Interdepartmental Committee would assume many of the 
functions indicated for the “operating agency” under paragraph D. 

Part B-IV: We agree with statements A, B, and C. We also agree with 
statements D, E, and F, but believe the studies suggested therein can be 
deferred pending indications of promise in the studies outlined in B and C. 

Part B—-V: We agree if judgment is used in administering “a policy of 
maximum cooperation with industry” so that cooperation is not confused 
with promotion, especially premature promotional activities. The Depart- 
ment of Agriculture believes that the present state of our knowledge with 
respect to the industrial potentialities of radiation for civilian food pres- 
ervation calls for conservatism in our representations to the food industry. 

Part B-VI: The projection of facility needs appears reasonable. 

We are glad to have the opportunity to comment upon the proposed plan of 
the Interdepartmental Committee and to continue to share in the Committee’s 
activities. 

Sincerely yours, 

E. L. PETERSON, 
Assistant Secretary. 
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DEPARTMENT OF STATE, 
Washington, February 24, 1960. 
Mr. H. HerRBert HUGHES, 


Chairman, Interdepartmental Committee on Radiation Preservation of Food, 
Department of Commerce. 

DeAR Mr. Hvueues: I wish to acknowledge your letter to the Secretary of 
February 17, 1960, enclosing the report, “A National Civilian Radiation Proc- 
essed Foods Program,” prepared by an ad hoe working group for the Interde- 
partmental Committee on Radiation Preservation of Foods. 

The Department of State has reviewed the report and has no comment to 
make. 

Sincerely yours, 
CHARLES A. SULLIVAN, 
Deputy Special Assistant to the Secretary. 


THE SECRETARY OF COMMERCE, 
Washington, D.C., March 14, 1960. 
Mr. H. HERBERT HUGHES, 


Chairman, Interdepartmental Committee on Radiation Preservation of Food, 
U.S. Department of Commerce, Washington, D.C. 

DearR Mr. Hueues: This will acknowledge your letter of February 17, 1960, 
and the enclosed copies of the report entitled ““A National Civilian Radiation 
Processed Foods Program.” This was transmitted for Department of Com- 
merce review and comments. 

The report has been studied by appropriate members of the Department’s 
staff. It is realized that irradiation of food offers promise for the future; 
therefore, a development of a national civilian program 1s outlined in the above- 
mentioned report seems as important and appropriate step forward in ac- 
celerating the introduction of radiation processed foods into our civilian 
economy. 

The Department of Commerce, therefore, supports the recommendations found 
in the above-mentioned report. 

Sincerely yours, 
F. H. MUELLER, 
Secretary of Commerce. 


SMALL BUSINESS ADMINISTRATION, 
OFFICE OF THE ADMINISTRATOR, 


Washington, D.C., March 11, 1960. 
Mr. H. HERBERT HUGHES, 


Chairman, Interdepartmental Committee on Radiation Preservation of Food, 
U.S. Department of Commerce, Washington, D.C. 


DEAR Mr. HuGuHEs: I have reviewed the ad hoe panel report which proposes 
a national civilian radiation processed foods program and, in my opinion, the 
substances of this report should be accepted by the Committee as the basis of an 
integrated national civilian program, As a practical matter I agree that the 
Government, for the time being, must assume primary responsibility for further 
research and development and the establishment of pilot facilities in the civilian 
application of radiation to preserve foods. 

May I express the hope that in the further development of this program the 
capabilities and facilities of qualified small business concerns will be utilized 
to the maximum extent. 

Sincerely yours, 
Puitre McCatium, Administrator. 
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INTERNATIONAL COOPERATION ADMINISTRATION, 

OFFICE OF THE DIRECTOR, 
Washington, D.C., March 7, 1960. 
Mr. H. HERBERT HUGHES, 
Chairman, Interdepartmental Committee on Radiation Preservation of Food, 

U.S. Department of Commerce, Washington, D.C. 

DearR Mr. Hueues: This will acknowledge your letter of February 17 en- 
closing a copy of the report entitled “A National Civilian Radiation Processed 
Foods Program” for ICA’s review and comments. 

The report has now been studied by appropriate members of our staff. It is 
realized that, while irradiation of food offers considerable promise for the 
future, development has not yet reached the point of commercial or economic 
feasibility ; hence, its applicability to the ICA technical assistance program 
overseas must still be considered as a matter for the future. 

We believe, however, that the establishment of an integrated national civilian 
program as outlined in the aforementioned report is an important step in ac- 
celerating the introduction of radiation processed foods into our economy, which 
in turn would hasten the time when ICA could utilize feasible processes in its 


own programs abroad. ICA therefore supports the recommendations in said 
report. 


With every good wish, 
Sincerely yours, 
JAMES W. RIDDLEBERGER. 


THE SECRETARY OF HEALTH, EDUCATION, AND WELFARE, 
Washington, March 16, 1960. 
Mr. H. HerBert HUGHES, 
Chairman, Interdepartmental Committee on Radiation Preservation of Food, 
U.S. Department of Commerce, Washington, D.C. 

DEAR Mr. Hucues: Reference is made to your letter of February 17, 1960, 
transmitting the ad hoc panel report on “A National Civilian Radiation Pro- 
cessed Foods Program.” 


We have reviewed the report and have no particular comments to offer. We 


shall be glad to continue cooperation with the Interdepartmental Committee. 
Sincerely yours, 


ARTHUR S. FLEMMING, Secretary. 





U.S. Atomic ENERGY COMMISSION, 


Washington, D.C., March 12, 1960. 
Mr. H. HERBERT HUGHES, 


Chairman, Interdepartmental Committee on Radiation Preservation of Food, 
U.S. Department of Commerce, Washington, D.C. 


Dear Mr. HucHes: The Commission has considered the report on a “National 
Civilian Radiation Processed Foods Program” transmitted with your February 
17, 1960, letter. We have approved the undertaking by AEC of a program of 
research and development on low dose radiation processing of food to extend 
shelf life. The relationship of this program to that proposed by the Inter- 
departmental Committee is described in the enclosure to this letter. 

The Commission’s staff will discuss fully our consideration of the Interde- 
partmental Committee report in establishing the AEC program at the committee 
meeting planned for March 21, 1960. 

The Commission has already established a strong liaison with the Department 
of the Army concerning the latter’s high dose food irradiation program. This 
liaison will be maintained and strengthened to assure proper coordination be- 
tween the high dose and low dose programs. 
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The Commission is willing to act as the coordination point for the interests 
of other Government agencies in low dose food irradiation processing. 
Sincerely yours, 
A. R. LuepecKE, General Manager. 


SuMMARY STATEMENT OF AEC RapIATION PROCESSED Foops PROGRAM 


1. The AEC radiation processed foods program is consistent in scope and 
with the objectives of the Interdepartmental Committee on Radiation Preserva- 
tion of Food report formulating a national civilian radiation processed fooods 
program. 

Emphasis under the AEC program will be placed on basic studies in food 
chemistry, microbiology, wholesomeness testing, preservation factors of shelf 
life extension, and radiation process technology with a focus on a small number 
of selected foods which appear to promise early technical feasibility and 
marketability. 

2. Because of the time required to establish the specific details of a sound 
integrated program, however, it does not appear feasible to proceed initially as 
rapidl yas suggested in the Interdepartmental Committee report. 

(a) Initial start-up studies must be completed to establish the specific ele 
ments of a research program on wholesomeness and safety of low-dose proc- 
essed foods, including interrelated work such as radiation effects, process, 
and preservation factors for shelf life extension, as well as selection of specific 
foods for study under the program. 

(b) These considerations involve specific identification with the Food and 
Drug Administration of the scientific protocol to be followed in the establish- 
ment of safety of low-dose radiation processed foods and their final clearance. 

(c) It is expected that development of a fully defined research and whole- 
someness program will require approximately 6 to 8 months for completion. 

3. The Commission has approved expenditure of funds in the amount of 
$115,000 in fiscal year 1960 and $500,000 in fiscal year 1961 for initial start- 
up of this new program with a projected total operating expenditure of ap- 
proximately $5 million over a 5-year period. 

4. The Interdepartmental Committee report established a total operating budg- 
et of $4.455 million over a 4-year period with alternative construction moneys 
of $1.4 million for a national center or $550,000 for a marine products irradi- 
ator.* The funding level set forth in the Interdepartmental Committee report 
of $400,000 in fiscal year 1960 and $920,000 in fiscal year 1961 assumed comple- 
tion of startup studies to define the required research program within fiscal 
year 1960 which will be impossible due to the longer time required to develop 
and consider the report than originally envisioned. 

5. The Interdepartmental Committee report identified different types of irradia- 
tion facilities as an integral and basic part of the radiation processed foods 
program. These included: 


(a) Portable laboratory research irradiators 


Portable laboratory research irradiators with 10,000 to 20,000 curies of co- 
balt 60 would be used to carry out basic studies to establish wholesomeness and 
safety of low dose radiation processed food as well as to investigate the origin 
and control of factors affecting the foods’ odor, taste, color, and texture. 

The Interdepartmental Committee report proposed four such irradiators, two 
in fiscal year 1960 and two in fiscal year 1961. 

The AEC program as approved provides for two laboratory research irradi- 
ators through fiscal year 1961. The need for additional research irradiators 
will be determined as the Commission’s program becomes more fully developed. 


*The Interdepartmental Committee report proposes construction of a marine products 
irradiator to be located near an important east coast fishing port if— 
1. A national center is not constructed ; or 


2. Such a center is constructed but not in a geographical area convenient to a com- 
mercial fishery center. 
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A portable laboratory research irradiator, including a 20,000 curie cobalt 60 
source is estimated to cost $40,000. This assumes procurement of cobalt 60 
on an AEC cost fund basis. 


(b) Mobile field process irradiators 


Mobile field process irradiators with 50,000 to 150,000 curies of cobalt 60 would 
be used to test process selected foods at places where they are harvested and 
packaged for transportation to markets. 

The Interdepartmental Committee report proposed two such irradiators in 
fiscal year 1961. 

Mobile irradiators are not provided for within fiscal year 1960 and fiscal 
year 1961 funds approved by the Commission for startup of its radiation proc- 
essed food program. The requirement for irradiators of this type in the AEC 
program will be determined as the program becomes more fully developed. 

A mobile field process irradiator, including a 100,000 curie cobalt 60 source 
is estimated to cost $150,000. This assumes procurement of cobalt 60 on an 
AEC cost fund basis. 

(c) National center 

A national center integrating a highly flexible 1 million curie cobalt 60 irradi- 
ator with research and food preparation facilities would be used for conduct of 
research and development on process specifications and quality control factors 
as these influence the acceptability of radiation processed food products. 

The Interdepartmental Committee report proposed establishment of a national 
center in fiscal year 1962 at a cost of $1.4 million. Establishment of such a 
eenter assumed a concurrent need by the Department of the Army and the 
civilian program. 

The Department of the Army has not yet announced its plans with respect 
to research facilities for its radiation sterilization of foods program. 

The AEC food program presently envisions partial use of the High Intensity 
Radiation Development Laboratory to be constructed at the Brookhaven Na- 
tional Laboratory for conduct of experimental process development on food 
which might otherwise have been performed at the national center. This use 
will require limited modification of the facility. It is to be noted, however, 
that the Brookhaven facility, as originally authorized, will be used primarily for 
radiation source and engineering development, as well as radiation studies on 
chemical systems, ete. 

As the AEC radiation processed foods program becomes more fully developed, a 
requirement for a research center of the type proposed by the Interdepart- 
mental Committee report may be established or some modification thereof, i.e., 
a marine products radiation research center and an agricultural products radi- 
ation research center. 


DEPARTMENT OF THE ARMY, 
OFFICE OF THE DIRECTOR OF RESEARCH AND DEVELOPMENT, 
Washington, D.C., March 14, 1960. 
Mr. H. Hersert HUGHES, 
Chairman, Interdepartmental Committee on Radiation Preservation of Food, 
Department of Commerce, Washington, D.C. 


Dear Mr. HucuHes: The Department of the Army has completed a study of 
the report, “A National Civilian Radiation Processed Foods Program,” as you 
requested in your February 17, 1960, letter addressed to the Secretary of the 
Army. 

The Department of the Army concurs in the report. Minor editorial comment 
is furnished at enclosure 1. 

The revised Army Food Irradiation Program should lend considerable sup- 
port to your proposed civilian program. Our reoriented program includes 
seven research tasks in the areas of military applications and economic 
analyses, assurance of wholesomeness, pre- and postirradiation studies, destruc- 
tion of micro-organisms, nuclear effects on foods, acceptance testing and develop- 
ment of packaging. Research on these tasks will be performed over a 6-year 
period at an estimated cost of $5.130 million. Integral to the Army program is 
the proposed construction of an irradiated food research facility to cost an 
estimated $1.8 million. This facility will consist of a megacurie cobalt 60 gam- 
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ma irradiator; a 1 to 12 Mev. (million electron volts) variable voltage linear 
electron accelerator; and minimal associated food preparation and laboratory 
facilities. No site has, as yet, been selected for this facility. It is expected 
the facility will be available during fiscal year 1962. 

I should like to clarify one point which I feel the proposed civilian program 
does not adequately stress. The Army, by virtue of its reorientation of the 
national effort which it has spearheaded since 1954, has not lessened its interest 
in the furtherance of the national and international objectives in the radiation 
preservation of food field. The realinement of our program was necessitated by 
the advent of unforeseen complex fundamental research problems. The resolu- 
tion of these problems demanded the readjustment of the original time phasing 
of the Army program. 

The original Army program, while emphasizing research in high dose treat- 
ment (sterilization) of foods, did not neglect the technique of low dose treat- 
ment (pasteurization). As the civilian program states, these two areas are 
complementary. Thus, it follows that certain of the problems encountered in 
the high dose treatment area must be solved satisfactorily before complete 
success can be realized in the low dose treatment area. The more difficult 
problems appear to lie in the area of high dose treatment. It seems entirely 
logical, therefore, to place prime emphasis in the revised Army research program 
on the solution of these more complicated problems. 

In my view, the Army will continue to make the major future contribution to 
the fund of available basic knowledge which will ultimately make possible the 
final determination concerning the role of radiation preserved foods in the 
National and International economies. 

The Army welcomes any and all assistance in this effort. We are particularly 
pleased that the member agencies of your Committee have seen fit to participate 
more actively in the advancement of this program. The broadening of the 
national research base in the radiation preservation of foods field is an important 
step which will most certainly facilitate our mutual objective of early transition 
to industry. 

Secretary Brucker has asked me to convey his appreciation for the past 
support your Committee has furnished the Army program and for the added 
active program participation your member agencies envision. 

I can assure you that the Army will continue to offer maximum cooperation 
to the Interdepartmental Committee on Radiation Preservation of Food and to 
its member agencies. The Army Irradiated Food Research facilities will be 


made available, on a reimbursable basis, for use by your member agencies, to 
the maximum extent possible. 
Sincerely, 


RIcHARD S. MORSE, 
Director of Research and Development. 


ARMY COMMENTS ON THE REPORT OF THE INTERDEPARTMENTAL COMMITTEE ON 


RADIATION PRESERVATION OF Foop “A NATIONAL CIVILIAN RADIATION PROCESSED 
Foop PROGRAM.” 


1. Recommendation 4, page 4, added at the February 12, 1960 meeting of the 
Interdepartmental Committee should be changed to read: “The Army complete 
its wholesomeness and safety program and that the operating agency initiate 
such complementary wholesomeness and safety work as may be required for the 
civilian radiation processed foods program.” This recommended change will 
reflect that the Army’s wholesomeness program is not restricted to sterilization 
dosage; the Army’s program is of much broader scope than just resolution of 
experimental anomalies; a complementary national civilian wholesomeness 
program should not be limited to substerilization dosages. 

2. Recommendation 5, page 4, added at the February 12, 1960 meeting of the 
Interdepartmental Committee should be changed to read: “A wholesomeness 
and safety program working panel to the Interdepartmental Committee be estab- 
lished consisting of Army, Atomic Energy Commission, Food and Drug Admin- 
istration, U.S. Department of Agriculture, and consultants as required to co- 
ordinate this program.” Participants from the member agencies represented on 
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this working panel should possess a medical background. This recommended 
change adds “And safety” to bring the report’s fifth recommendation in con- 
sonance with the wording in the report’s fourth recommendation. 

3. It is recommended that the funding level for supplementary wholesome- 
ness studies (p. 24 of report) be revised upward thus providing for the work 
necessary to resolve problems of induced radioactivity related to the legal 
clearance for marketing of foods under Public Law 85—929. 

4. Recommend last sentence, section VI, page 16, be changed to read: “Prog- 
ress is being limited by the need for additional gamma irradiators or variable 
energy x-ray and electron sources to develop the best and most economic con- 
ditions for radiation processing of a wide variety of food products.” 

5. Recommend last sentence, page 29, be changed to read: “It will also be 
desirable to examine the suitability of variable energy electron accelerators for 
the radiation processing of foods.” 

6. Preceding recommendations 4 and 5 are believed to be more descriptive of 
existing conditions with respect to availability of radiation sources and provide 
for increased flexibility in the research program. 
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OBJECT: 





The assessment of possible toxic effects to human beings of the short-term 
consumption of food exposed to gamma rays at a dosage of 3 million rep. 


SUMMARY : 





Eighteen human volunteers consumed for short periods of time (15 days) food 
exposed to 3 million rep gamma rays and stored frozen until used. Four such 
studies were conducted in which 35%, 60%, 80% and virtually 100% of the calories 
were supplied by irradiated items of food. These studies were separated by 
intervals of several months. Careful clinical and laboratory observations re- 


vealed no evidence that these irradiated foods produced any toxic effects in the 
human beings consuming them. 


RECOMMENDATION : 


Further tests should be made in human beings of the safety of a wider variety 


of irradiated foods, and also of irradiated foods which have been stored at room 
temperature. 


APPROVED: 


THEODORE E. FRIEDEMANN, Ph.D. 
Scientific Director 


Cork Hh 


CARL J. KOEHN 
Lt. Colonel, MSC 
Deputy Commanding Officer 
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L. M. HURSH 
Lt. Colonel, MC 
Commanding 
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INTRODUCTION 


The two major objectives of food preservation are the destruction or 
inhibition of micro-organisms and of proteolytic enzymes. In canning, both 
bacteria and enzymes are destroyed by heat, while in freezing the action of 
bacteria and enzymes are effectively retarded. The treatment of food with 
ionizing radiation in sufficient dosage to kill micro-organisms offers a new 
approach to food preservation. 


Important sources of ionizing radiations now available for this purpose 
are high voltage electron accelerators and gamma emitting radioisotopes from 
atomic reactors. Micro-organisms are effectively destroyed in food which is 
irradiated at a dosage of one to three million roentgen-equivalents-physical 
(rep) (20). At a dosage of three to 10 million rep the enzymes in food may be 
inactivated. Doses far smaller than these are effective in controlling insect 
infestation of grain (5), in destroying trichinae in meat products (6), and in 
preventing the sprouting of potatoes and onions (2, 23). 


None of these levels of radiation are sufficient to induce radioactivity 
in the food so treated. However, some chemical changes are produced which, 
although of small magnitude, are detectable and result in changes in flavor, 
texture, color and odor. There are three potential hazards to health from the 
chemical changes in food induced by ionizing radiation. The first is the 
destruction of essential nutrients such as vitamins and amino acids (1, 7, 19). 
The second hazard is the production of toxic compounds (9). The third is the 
production by irradiation of substances which upon prolonged ingestion may be 
carcinogenic (2h). 


The Office of the Quartermaster General of the United States Army has 
organized an elaborate program to explore the potentialities of the use of 
radiation in food preservation. The investigation of the nutritional aspects 
and possible toxic effects of such irradiated foods is under the auspices of 
the Office of the Surgeon General of the United States Army. Individual ir- 
radiated foods are first fed to animals (8, 15, 16, 17, 18). If there are no 
detrimental effects in animals, the palatability of such foods is evaluated by 
a panel of professional testers. These individuals are under continuous careful 
medical supervision. Foods considered palatable are then fed to human beings. 
The present report describes the results of four feeding studies performed on 
the Metabolic Research Ward of the U. S. Army Medical Nutrition Laboratory, 
Fitzsimons Army Hospital, Venver, Colorado. 


Irradiated foods were fed to human volunteers for periods of 15 days. The 
men who received these foods were followed carefully by physical examinations 
and clinical laboratory tests for a period of a year after feeding. It is 
obvious that this program cannot be expected to detect nutritional deficiencies 


or possible carcinogenic effects. The tests should, however, detect the presence 


of significant amounts of chemical compounds resulting from irradiation which 
could produce toxic changes manifested after a short latency period. It mst 
also be pointed out that the irradiated food used in these studies was stored 
frozen until used. The stucy, therefore, is not a test of the ability of 
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irradiation to preserve food but only of possible health hazards of irradiation 
alone. The acceptability of the foods used in these studies and the measure- 


ments of metabolizable energy and digestibility of the macronutrients are reported 
elsewhere (10, 13). 


METHODS 


Test Subjects. 


Eighteen men have taken part in this program to date. The test subjects 
were conscientious objectors of the Mennonite Faith who volunteered for the 
program as a means of fulfilling their obligation to Selective Service. These 
men were all between 18 and 22 years of age and passed a careful medical exani- 
nation before admission to the test. One subject (RED) was later found to have 
had an acute attack of infectious hepatitis the year before the test. Although 
he was apparently well, on some occasions tenderness was noted in the region of 
the liver and his thymol turbidity test was persistently slightly elevated. 


During the study the men lived on the Metabolic Ward. They were enthusiastic 
supporters of the program, almost all of them with previous experience in metabolic 
study programs. Table I summarizes the subject participation in the four studies. 


Seneral Plan of the Studies. 


Bach study consisted of two 15-day periods separated by an interval of three 
seven days of rest. During the first l5-day study period, half of the subjects 
ceived the diet containing the irradiated food items and the other half received 

the control diet. During the second 15-day period the situation was reversed. In 
order to prevent accumulation of possible toxic effects several months intervened 
between studies. Successive studies provided a greater variety of irradiated 
foods and an increasing percentage of total calories from irradiated items. In 
the first study approximately 35% of the total calories were supplied as irradiated 
food; in the second, 60%; and in the third, 80%. In the last study, essentially 
all of the calories were provided as irradiated food; only cocoa was unirradiated, 
In the first three studies, metabolic balances were performed in order to measure 
iigestibility and metabolizable energy. These studies recuired that the foods be 
as homogeneous as possible, The fourth study was not a metabolic balance study 

so that it was possible to present a greater variety of foods in a more attractive 
mannere In the first three studies, three daily menus were used; in the fourth 
study, five rotating menus were used (tables III, IV, V, VI). 


Food Procurement and Preparation. 


All test foods, both irradiated and control, were ordered through the Quarter- 
master Food and Container Institute for the Armed Forces, Chicago, Illinois. All 
foods, except white and sweet potatoes, were placed in either #2 or #10 cans and 
frozene Half of each food item stocked was shipped by air to Arco, Idaho or 
Dugway, Utah for irradiation by gamma rays of a mixed spectrum at a dosage of three 
million rep. All test foods, both irradiated and control, were held in the frozen 
state until the time of use, except those normally stored at room temperature. 
White and sweet potatoes, which were irradiated only to prevent sprouting, received 
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a gamma ray dosage of 20,000 rep. All test foods, both irradiated and control, 
came from the same original batch, except in the second study. Non-test foods 
which were used to provide the balance of calories in the first three studies 
were procured through the Post Commissary. 


Details of food preparation are given elsewhere (12). Whenever possible, 
food was weighed, cooked and served in the same containers. Each man received 
the same menu independent of his weight or caloric requirement. He consumed it 
totally; containers were literally licked clean and glasses were washed several 
times with water, the washings being consumed by the subjects. 


Clinical Tests. 


Each man received a careful physical examination and an electrocardiogram 
was recorded before, during and after each feeding of irradiated food and at 
intervals of three, six and 12 months after his last consumption of irradiated 
food. Six of the 18 subjects have now been followed for 12 months after their 
last feeding of irradi:.ted food; the remaining men for six months. Every morning 
on arising, each man was weighed in the nude after voiding. Several times each 
day blood pressures, pulse, respiration and body temperature were measured. 

Every day each man was carefully questioned for any symptoms suggesting toxic 
effects from the irradiated food. 


Laboratory Tests. 


Before, during and at intervals after each irradiated food study, a series 
of laboratory tests were performed to detect any possible toxic effects of the 
irradiated food. The tests were as follows: hematology: hemoglobin (k), 
hematocrit, and total and differential white blood cell count (14); liver function: 
bromsulphalein retention after 5 minutes (22), total protein, albumin, globulin 
and albumin-globulin ratio in serum (3), alkaline phosphatase (21), total and 
direct bilirubin (11), and thymol turbidity (1h); renal function: complete urine 
analysis and phenolsulfonephthalein excretion test ° 

RESULTS 

Clinical Tests. 


No evidence could be found of any toxic effects induced by the irradiation 
treatment of food. Physical examinations showed no abnormalities except those 
common in a group of young men observed for a prolonged period of time. There 
was the usual seasonal incidence of infections of the upper respiratory tract. 
Occasional headaches were noted, as was some muscle soreness apparently related to 
participation in athletics. There were no gastro-intestinal symptoms such as 
nausea, vomiting, diarrhea, constipation or rectal irritation that could be 
related to the ingestion of irradiated foods. One subject developed nausea and 
vomiting on the ingestion of shrimp which he had never consumed previously and 
disliked intensely. He was finally able to tolerate both control and irradiated 
shrimp when it was minced with potatoes and green beans and served in the form 
of a casserole. Another subject (SCH), an extremely "finicky" eater could not 
tolerate the variety of foods fed during the metabolic balance studies. His 





NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 777 


intolerance was equally marked for the control and irradiated items; this 
obliged him to leave the experiment after the second study was completed. The 


remainder of the 18 test subjects tolerated the irradiated food without 
incident. 


Electrocardiograms showed no significant abnormalities. There were no 
changes in blood pressure, pulse, respiration or body temperature except those 
associated with colds and other disorders unrelated to the study. In table VII 
the mean body weirht of each subject before consumption of irradiated food is 
compared with his last observed weight. There were no significant changes. In 
general the weight of each man fluctuated as a function of the extent to which 
the test diet satisfied his caloric requirement. Thus, heavier men tended to 
lose while smaller men tended to gain weight. 


Laboratory Tests. 


The detailed laboratory data are given in the appendix. The average control 
values and the value of the last observation for each man are summarized in 
table VII. Urine analyses, the results of wiich were too voluminous to include 
in the report, showed no significant changes throughout the studies. Some of 
the men experienced difficulty with the first one or two phenolsulfonephthalein 
excretion tests. Later results were within normal limits. The differential 
white blood cell counts, showed considerable variation within the normal range. 
Results of several of the laboratory tests, particularly those for hemoglobin 
serum protein, tended to fluctuate from day to day. This variation was present 
in men on both irradiated and control foods and did not exceed the generally 
accepted normal values for the particular tests. In some men, certain values 
»btained before any irradiated food had been consumed were outside accepted normal 
range. Thus, one individual (SIE) showed a value for total serum bilirubin 
persistently above 1.0 mg per 100 ml. Such idiosyncrasies in laboratory tests 
showed no tendency to fluctuate with the feeding of irradiited food. It may be 
seen from table VII that the mean values of the last determination of a particular 
laboratory test are very close to the mean control value. Over all, there were no 
changes in any laboratory tests that could be related to the feeding of irradiated 


food. 


DISCUSSION 





Clinical and laboratory examinations of 18 human volunteers who consumed 
irradiated food failed to demonstrate any deleterious effect to general health 
r damage to blood forming organs, liver or kidneys, that could be related to 
the ingestion of irradiated food. as noted in the introduction, the study 
reported here could detect only evidence of short latency toxicity. The present 
study could not be expected to detect deficiencies in the food of vitamins or 
other essential substances or the presence in the food of carcinogenic materials. 
The negative results of the present report, however, do encourage further explo- 
ration of the use of irradiation in food preservation. The next step planned 
involves short term testing in humans of irradiated foods stored at room 
temperature between irradiation and consumption. The animal tests which mst 


iecessarily precede such a study are already under way. Long term animal studies 
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are also being carried out to evaluate mtritional adequacy or possible 
carcinogenicity. When a sufficient number of these studies are completed, long 


term human studies are planned to evaluate the nutritional adequacy of irradiated 
foods as well as any toxic effects. 
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TABLE I 


SUBJECT PARTICIPATION IN IRRADIATED FOOD STUDIES 


STUDY 1SF100 (IV 
% IRRADIATED CALORIES 35% 60% 80% 100% 


TIME OF STUDY May-Jun '55 | Sep-Oct '55] Jan-Feb '56 | Apr-May '56 
SUBJECTS: 

Sse 

- pies | ad 

” bas: | 


1 Sopahael 
sr5 on cloned 
se pe ee 
st Scouts 
HOL x X x 
uP a eho ieee 
nav eT SS ia 
om Plc hhodioict 
= Bo acai ; 


PLE x 





*Notes First figure - length of feeding period in days; F - food stored frozen; 
second figure - per cent of caloric intake provided by irradiated food. 
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TABLE II 
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IRRADIATED FOODS EMPLOYED IN HUMAN FEEDING STUDIES 


MEATS AND FISH 


Bacon, ground, sliced 
Beef, corned 

Beef, ground, steak 
Frankfurters 

Ham, ground, steak 
Haddock 

Tuna 

Salmon 

Sausage 

Shrimp 


MISCELLANEOUS 


Dessert Powder 
Milk, powdered 
Peanut butter 
Strawberry jam 
Sugar 


VEGETABLES 


Asparagus 

Beans, green 
Beans, Lima 
Beets 

Brussels Sprouts 
Cabbage 

Carrots 
Cauliflower 
Celery 

Corn 

Mushrooms, dried 
Peas 

Potatoes, sweet 
Potatoes, white 


FRUITS 
Apricots, dried 
Cherries 

Melon balls 
Peaches 

Pears, dried 
Strawberries 


CEREAL PRODUCTS 


Bread 
Crackers 
Cereal bar 
Macaroni 
Nut roll 
Pound cake 
Rice 
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TABLE III 


MENUS OF IRRADIATED FOOD STUDY 15F35 (1) 
r cent of Calories Irradiate 


MENU 1 — 
WEIGHT 
FOOD ITEM Gm. 
BREAKFAST 
*Frozen Peaches 100 


*Cereal Bar 
Fried Eggs 


*Toast 
Butter 
Grape Jelly 
Milk 
Sugar 


Coffee or Tea 
LUNCH 
*Broiled Beef Patties 


Catsup 

Steamed Potatoes 
“Beets 
*Bread 

Butter 

Vanilla Ice Cream 


#Cocoa 
Powdered Whole Milk 
Sugar 
Cocoa 
Coffee or Tea 


DINNER 


Roast Turkey (White 
Meat) 

Cranberry Jelly 
Steamed Potatoes 
Green Beans 

Bread 

Butter 
*Frozen Strawberries 
in Jello 

Vanilla Wafers 





8 PM 


Canned Pineapple Churk 


Graham Crackers 
Milk 


* Irradiated 


Beaeses 


17 
19 
2h0 


~ 


20 


MENU 2 MENU 3 


«EIGHT 
Gm. 


FOOD ITEM 
BREAKFAST 



















Tomato Juice 


Frozen Orange Juice 
Rice Krispies 


Cereal Bar 
Fried Eggs 























*Toast 
Butter 
Apple Jelly Currant Jelly 
Milk Milk 
Sugar Sugar 
Coffee or Tea Coffee or Tea 





LUNCH 
*#Baked Ham Loaf 






Cranberry Jelly 
Steamed Noodles 













Sweet Potatoes 













#Green Beans Lima Beans 
*Bread #Bread 
Butter 10 | Butter 





#*Frozen Peaches 


8 


*#Frozen Strawberries 
in Jello 
#Cocoa 













ocoa 














Powdered Whole ML 30 Powdered Whole Milk 
Sugar 21 Sugar 

Cocoa 5 Cocoa 

Coffee or Tea Coffee or Tea 


















DINNER 
*Broiled Beef Patty 





DINNER 
#*Baked Haddock 



















Vanilla Ice Cream 


200 
Catsup 20 
Steamed Potatoes 100 | Steamed Potatoes 
Carrots 80 | Peas 
Hamburger Buns LS | Bread 
Butter 10 | Butter 
100 


Canned Pears 










Milk 













Powdered Whole Milk 30 | Sugar 
Sugar 4 
Cocoa 

8 PM & PM 







8 


“Bagel Fobe Sae* 
e. 00 
wifes 







Lorna Doon Cookies 
Milk 


OO 


783 


WEIGHT 
Gm. 


rm 
OO 
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Dried 
Bar 


#*Pears, 
#*Cereal 


Fried Eggs 


o 


OK Yr O+ 
O ety 
- 
~~ wo 
+ 


& Oo 

TG +m 

- cf 
@ 
4 


@ 
=) 
b 


2 


® 
Oo 


Steamed Potatoes 
*Beets 
*Bread 
Butter 
#*Frozen Peaches 
*Chocolate Milk 
#Powdered Whole 
Sugar 


a 
oco 


wee VY 


Lik 


DINNER 
*Sausage Patties 
Catsup 
*Steamed Macaroni 
Carrots 
*Bread 
Butter 
*Frozen Str 
in Jello 
#Pound 
*#Chocolate Milk 
#Powdered Whole 
Sugar 
Cocoa 
Coffee or + 


woerries 
a 
vaKe 


Milk 





* Irradiated 


FOOD 


TABLE IV 
SNUS OF IRRADIATED FOOD STUDY 15F60 
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(TT 
(+t 


61 Per cent of Calories Irradiated 


EAKFAST 


3 


*Frozen Peaches 


mbled Eggs 
ound Bacon 

+ 

t 


2A” 
3 0 
be 
© 


x * 


OMKoORS 


*Broiled Beef Patty 
Catsup 
Steamed Macaroni 

*Peas 

*Bread 
Butter 

*#Frozen Strawberries 
j Jello 
Chocolate "il 
#Powdered Whole Milk 


Steamed Potatoes 
*Green Beans 
*Bread 
| Butter 
*Dried Pears 


*Chocolate 
#*Powdered 
Sugar 
Cocoa 
offee or T 


Milk 
Whole “ilk 





SIGHT 


Gm. 


PEeYys 8 


nN 
& 
“I Oo 


MENU 3 
WEIG 
FOOD ITiM Gm. 
BREAKFAST 


Tomato Juice 
*Cereal Bar 
Fried Eggs 


*Toast 
But ter 


*Steamed Shrimp 
Catsup 
Steamed Potatoes 
*#Green Beans 
#Bread 
Butter 
#Frozen Peaches 
#Pound Cake 
*Chocolate Milk 
#Powdered Whole Milk 
Sugar 
Cocoa 
Coffee 


DINNER 


*Broiled 
Catsup 
#Steamed 

#*Peas 

#*Bread 
Butter 
Vanilla 


Deef Patty 


Macaroni 


Ice Cream 


#Chocolate Milk 
#Powdered whole Milk 
Sugar 
Cocoa 


7 ee T 
VLoiiee or 4ea 
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TABLE V 


MENUS OF IRRADIATED FOOD STUDY 15F80 (III) 
80 Per cent of Calories Irradiated 





BREAKI FAST 


*Frozen Cherries 100 |*Dried _—_ 75 |#Frozen Peaches 100 
Scrambled £ges with 100 Scrambled Eggs with ) Scrambled Eggs with 100 
*Sausage i *#Ground gates 50 | #Sausage 100 
*Toast 50 wie ast 50 |#Toast 50 
itter 10 Butter 1o | Butter 10 
#Cocoa #Cocoa | #Cocoa 
*Powdered Whole Mil 30 #Powdered Whole Milk 30 #Powdered Whole Milk 30 
Sugar 21 Sugar 21 Sugar 21 
tocoa 5 Cocoa 5 Cocoa 5 
Sugar 7 
LUNCH LUNCH 






































| 
| 
| 
100 _ eamed ‘rankfurters| 100 Salmon 100 
| stard 10 
*#Steamed Macaroni 30 les Steaned Macaroni O |#Steamed Potatoes 100 
Li 3 80 [eBru issels Sprouts | 60 |#Cauliflower 80 
25 |#Bread 50 |#Bread 50 
10 }*Peanut Butter 20 Butter 10 
100 Leeann Melon Balls 100 |*Dessert Ice 
LO {#Pound Cake 4O | #Dessert Powder 20 
| *Powdered Whole Milk 1 
*#Chocolate Milk | j#Chocolate Milk |#Chocolate Milk 
#*Powdered Whole Milk| 30 | #Powdered Whole Milk 30 *Powdered Whole Milk 30 
Sugar 21 Sugar | 21 Sugar 21 
ocoa 5 Cocoa 5 Cocoa 5S 
DINNER DI NN DINNER DINNER 
*Baked Meat Loaf | 200 |#Baked Corned Beef 100 |*Broiled Beef Patty 200 
catsup *#Mushrooms 5 
*Steamed Potatoes #Steamed Potatoes 100 |#Steamed Rice 30 
elery #Cabbage 60 |#Asparagus 80 
#Carrots | 80 
*Bread *Bread 50 |#Bread 50 
#Peanut Butter *Peanut Butter 20 |*#Peanut Butter 20 
*Dessert Ice #Frozen Cherries 100 |#Frozen Strawberries 100 
*Dessert Powder *Pound Cake 4O 
*Powdered Whole Milk 
*Chocolate Milk “Chocolate Milk *#Chocolate Milk 
#Powdered Whole Milk *#Powdered Whole Milk 30 #Powdered whole Milk 30 
Sugar Sugar Sugar 21 
Socoa cocoa Socoa 5 
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TABLE VII (Cont.) 


MOST RECENT VALUES AND AVERAGE CONTROL VALUES OF TESTS USED TO ASSESS 
POSSIBLE TOXICITY OF FOODS STERILIZED BY IONIZING RADIATION 
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APPENDIX IT 
HEMATOCRIT PER CENT ON INDIVIDUAL SUBJECTS TESTED 
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APPENDIX IV 
TOTAL SERUM PROTEIN FROM INDIVIDUAL SUBJECTS TESTED 
Grama per 100 milliliters of serum 
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APPENLUIZ V 
GRAMS ALBUMIN PER 100 MILLILITERS SERUM ON INDIVIDUAL SUBJECTS TESTED 
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APPENDIX VII 
SERUM ALBUMIN-OLOBULIN RATIO ON INDIVIIWAL SUBJECTS TeSTED 


~ 

0.93 1.20 

1.70 1.65 

1.08 0.88 

1.50 1.00 

0.97 1.11 
e 

1.56 0.88 . é 2.00 1.30 1.30 }}1.10 
* | 

1.60 0.98 . -90 [}1.70 ff. «10 |] 1.30 1.10 1.70 |}2.30 


* | 


1.08 1.26 52 1 1.02 1, 1 ¢.40 11.20 


a 
is 
mm 


1.20 1.28 1. . l. 1,60 1.40 


2.00 


ERE 2 & 


ae 
- 
- 


5 


x 
> 
50 
* 
LO 
oY 
+. 
w 
. 
uo 
20 
© 


8. 5.5 


2 1.40 1.50 


«WO 2.10 2 -60 2.80 1.70 2.10 n. 82 


1.90.90 ..26 
1.50B.50 


rs 
Sede 5 Ss 


. 7. ° 
1.60/2.60 1,10 1. 1.40 1.60 


1.90 1.50 2.00 1.40 


BHRAEGRSRER AE 


1.0 1.50 1.20 1.50 


irradiated foods 





NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 799 


APPENDIX VIII 
ALKALINE PHOSPHATASE FROM INDIVIDUAL SUBJECTS T=STED 
Shinaware Unite 
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APPENDIX I 
PIPIN PROM INDIVID 41 
~w per 100 al serm 
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AN EVALUATION IN HUMAN BEINGS 

OF THE ACCEPTABILITY, DIGESTIBILITY, 

AND TOXICITY OF PORK STERILIZED 

BY GAMMA RADIATION AND STORED 
AT ROOM TEMPERATURE 
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Report No. 20h 17 May 1957 
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OBJECT : 





To assess in human beings the acceptability, digestibility and 
toxicity of pork sterilized by gamma radiation and stored at room 
temperature. 


SUMMARY: 


1. Ground pork, packed in enameled cans, irradiated at 3 million rep 
by a gamma ray source, and stored at room temperature for approximately a 
year, was found to be bacteriologically sterile and contained no exotoxins 
for mice or rats. 


2. Such irradiated pork when fed to human subjects at a level of 
32% of the dietary calories for a short period of time (15 days) produced 
no discernable toxic effects. 


3. Such irradiated pork had sufficient changes in color, texture, 
odor, and flavor to make it unacceptable to the test subjects. 


lh. No differences were observed in the apparent digestibility of 
protein, carbohydrate or fat of the irradiated or control diets, or of 
the ability of the two diets to maintain nitrogen equilibriun. 
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INTRODUCTION 


The Quartermaster General and The Surgeon General of the United States 
Army have undertaken an elaborate program to explore the potentialities of 
the use of ionizing radiation in food preservation. This Laboratory has 
already completed four studies in human beings of the acceptability, diges- 
tibility, available metabolizable energy, and toxicity of some 2 different 
foods sterilized by gamma radiation and then stored in the frozen state 
until use (7,8,10). Such food had no toxic effects. There were slight 
decreases in acceptability of some of the food items, and there were a few 
unimportant differences between irradiated and control items in diges- 
tibility and available metabolizable energy. The present report describes 
the results of the first test that has been conducted in human beings of 
the safety, acceptability, and digestibility of an irradiated item of food 
that has been stored for a considerable length of time at room temperature 
since sterilization. 


METHODS 


Test Subjects. Ten young men served as test subjects for this study. 
They were conscientious objectors who had volunteered for this program 
as a means of fulfilling their Selective Service obligation. They were 
between 18 and 22 years of age and had passed a careful medical examin- 
ation. During the study the men lived on the Metabolic Ward. 


Irradiated Pork. The only food tested in this study was pork loin 
which had been ground, packed in No. 2 cans, and subjected to gamma 
radiation at a dosage of 3 million rep. Part of this lot of pork had 
previously been used for a study of its nutritional adequacy in animals 
(9). The results of this test were satisfactory although the investi- 
gator (9) had noticed some discoloration of the meat as well as an off- 
odor. The cans of pork were divided into five separate groups on the 
basis of the dates of irradiation. The first group of cans had not 
been enameled and a considerable number of them were slightly swollen 
or rusted on the outside. These cans were not used for human feeding 
although they were subjected to bacteriologic and animal toxicity tests. 


Bacteriologic and Animal Toxicity Tests. Thirty-six individual 
cans, a 20% sample of each of the five groups, were tested separately. 
All cans were opened and sampled under sterile conditions. Im addition, 
three composite samples were tested. The first two composites were 
prepared by mixing under sterile conditions the contents of all of the 
cans of groups 2 and 3; the third was taken from a composite of the 
cans of groups and 5. Samples from individual cans weighed approx- 


imately 25 grams; those from the composite samples approximately 100 
grams. 


Each sample was tested for sterility by the following procedures. 
After mixing, approximately 1 gram was placed in each of four tubes of 
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fluid thioglycolate medium. Two of the tubes were placed in a water bath 
at 70°C. for 30 mimtes to destroy vegetative bacterial cells, but not 
spores, All tubes were then incubated at 37°C. and observed for eight days. 
On the lth day of incubation all tubes were subcult-red to fresh thioglycolate 
medium, and smears were prepared. On the 8th day of incubation samples of 
both original cultures and subcultures were again examined by gram stained 
smears and subcultured on 5% blood agar plates. A diphtheroid organism was 


cultured from two separate cans from group one, the unenameled cans. All 
other smears and cultures were negative. 





















Exotoxin assays were performed in the following manner. To 10 grams 
of each food sample was added 10 to 15 ml. of sterile distilled water, and 
the material shaken for 10 minutes. One-half ml. of the supernatant was 
then injected intraperitoneally into each of five CF=l1 white mice weighing 
20 to 25 grams. All mice were observed for an eight-day period, and were 
then again injected intraperitoneally with 0.2 ml. of the thioglycolate 
cultures and observed for another period of four days. None of the mice 
suffered any ill effects from the injections of extracts or cultures from 
the meat samples. In addition, samples of the first and third composites 
were fed as the only source of food for five days to two groups of five rats 
each which had previously been starved for a period of three days. No 

toxic effects were observed inay of the rats fed the irradiated pork. With 
the results described here, tue irradiated pork from the four groups of 
enameled cans was considered safe for human feeding. 


General Plan of the Study. The study consisted of two 15-day periods 
separated by a rest period of five days. During the first 15-day period, 
five of the subjects received the diet containing irradiated pork, while 
the other five received a similar diet containing non-irradiated pork. 
During the second 15-day period those subjects who had first received the 
irradiated food received control food, and vice versa. The diets were of 
constant composition and the subjects were required to consume them com- 
pletely. During the central five days of each 15<day period, all feces 
and urine were collected for analysis in order to measure digestibility 
and nitrogen balance. Throughout both 15-day periods, a series of clinical 
examinations and clinical laboratory procedures were carried out on each 
subject as a check against any possible toxic effects from the food. 


Preparation of Diets. Two constant metabolic diets were prepared 
which were identical except that one contained irradiated pork and the 
other non-irradiated pork. A single menu was prepared (see table 1). 
After the cans of irradiated pork were opened for bacteriologic examin- 
ation and mixed, samples were analyzed chemically. The remainder of the 
irradiated pork was made up into weighed patties and stored frozen until 
use. On the basis of the chemical examination of this irradiated pork, 
an attempt was made to prepare from pork loin obtained at the Post 
commissary a ground pork product similar in composition to the irradiated 
pork. The results of the chemical analyses of the irradiated pork and 
of this control pork are given in table 2. All other foods used in 
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preparing the diets were obtained from the Post commissary. Wherever 
possible, foods from the same packing lots were used. The diet was pre- 
pared to provide approximately 2700 Calories of which 32% of the calories 
were to be supplied by the ground pork. Composites of the diet excluding 
pork were also analyzed chemically, with results also shown in table 2. 
In addition, the subjects received small amounts of nitrogen in tea or 
coffee; the amounts were the same each day for an individual and were 
added to the diet figures in calculating individual nitrogen intake. Ex- 
cept as noted, all analytical methods were those of the A.0.A.C. 


Because the irradiated pork was somewhat discolored and had an 
abnormal odor, samples of both irradiated and control pork were tested 
chemically by the thiobarbituric acid reaction which may be considered 
a measure of rancidity. The method was essentially that of Biggs and 
Bryant (3). The meat samples were ground to a paste consistency and 
refluxed one hour with 2-thiobarbituric acid at a temperature of 65°C. 
under an atmosphere of nitrogen. The orange-red color produced was 
measured spectrophotometrically at 535 millimicrons. The color reaction 
measures the aldehydes formed by oxidation, primarily of certain lipids. 
Since the fat content of these samples varied somewhat the results were 
expressed in the amount of color produced per unit weight of lipid in 
the sample. The results are listed in table 3. 


Clinical Examinations. Before the test and at the end of each 
15-day period, each man received a careful physical examination, an 
electrocardiogram and a chest X-ray. The subjects were weighed each 
morning upon arising. Blood pressure, pulse, respiration and body 
temperature were measured several times daily. Each man kept a diary 
in which he recorded any symptoms which might have bearing on the test. 


Clinical Laboratory Tests. Before, during and after eating of 
irradiated food, the Peiioutne clinical laboratory tests were carried 
out: 


Hematology: hemoglobin (), hematocrit, total and differential 
white blood cell count. 


Liver functions 45 minute bromsulfalein retention, both total 
and one-minute serumbilirubin (6), thymol turbidity, alkaline 
phosphatase (12), and prothrombin time. 


Renal function: complete urine analysis and phenolsulfonphthalein 
excretion test. 


Digestibility and Nitrogen Balance. During the central five days 
of each 15-day period, complete collections were made of urine and of 
feces on each subject. Urine was analyzed for nitrogen, and feces were 
analyzed for moisture, ash, fat and nitrogen. From these data and the 
results of analyses of food composites, the apparent digestibilities of 
protein, fat and carbohydrate were calculated, as was nitrogen balance. 
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Acceptability. Food acceptability data on the irradiated pork 
were obteined in two ways. Three times during each l5<day period, each 
subject noted his reaction to each individual food in the diet on the 
nine-point hedonic scale developed by the Quartermaster Food and Con- 
tainer Institute. In addition, each man was interviewed at the end of 
the study in order to obtain his impressions about any differences noted 


in color, texture, odor and flavor of the food items. All items on the 
mem were discussed. 














RESULTS 

















Clinical Examinations. The various clinical examinations showed 
no changes that could be attributed to the ingestion of irradiated food. 
Some of the men lost small amounts of weight during the period of feeding; 
blood pressure, pulse rate, respiration and temperature remained within 
normal limits. Chest X=rays and electrocardiograms showed no changes 
from the control normal records. 


Clinical Laboratory Tests. The series of clinical laboratory tests 
that were performed at various intervals before, during amd after the 
feeding of irradiated food showed no significant changes in any of the 
subjects. Although there were occasional results that might be considered 
outside the range of normal, these variations did not appear to be of 
significance. In particular, there were no changes correlated with the 
feeding of irradiated food. The results are listed in the appendix. 


Digestibility and Nitrogen Balance, The values of apparent diges- 
tibility of SuSE, fat and carbohydrate and of nitrogen balance cal- 
culated from the results of analysis of diets, feces and urine are given 


in table 4. Mean values of the digestibility and nitrogen balace figures 
did not differ significantly from control to irradiated diets. 



















Acceptability. The acceptability rating data showed a marked 
difference in acceptability betwéen the irradiated and control pork. On 
the nine-point hedonic scale in which 1 is "like extremely" and 9 is 
"dislike extremely" the irradiated pork was given an average rating of 
7.9, whereas the control pork received an average rating of l,l}. Although 
one subject found the irradiated pork more acceptable than the control, 
nine of the ten men much preferred the control to irradiated pork. The 
difference in acceptability rating of the two meats was statistically 
significant at the 1% level. Analysis of variance of the data revealed 
a statistically significant difference between ratings on the first and 
second 15-day periods. Control pork was rated less favorably during 
the second period than during the first. Irradiated pork was rated 
uniformly unfavorably throughout the study. The differences in color, 
texture, odor and flavor between the two meats which were observed by 
the subjects are listed in table 5. All the subjects noted the darker 
color of irradiated pork as compared to the control pork. Subjects 
noted a flavor difference and a majority noted a difference in odor. 
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Most of the subjects also noted a difference in texture; irradiated pork 
was described as softer in texture than the control pork; it "fell apart 
more readily." 


DISCUSSION 


Irradiated pork used in this study was off-color, and the texture, 
odor and flavor were considerably altered. The cause of these changes 
in the food is not known. Possibly the method of packing may have had 
some effect upon the food. Certainly it was noted that pork packed in 
unenameled cans had deteriorated more than that in enameled cans. The 
only cans which were not bacteriologically sterile had not been enameled. 
However, only food from enameled cans was used in the present test. 
Although the dosage of radiation used on the food in the present test, 
3 million rep, has not always been sufficient to destroy all bacteria 
(1), it apparently did so in the present instance. Such doses of 
radiation, however, are known to be insufficient to inactivate enzymes 
in the food (5). Such enzymes may act to cause breakdown of protein, 
fat and carbohydrate during room temperature storage of the canned 
product. There is some evidence that this actually did take place from 
the high thiobarbituric acid rea¢tion values obtained on samples of the 
irradiated pork. It should be noted, hOwever, that the control pork 
in this study did not come from the sam# batch as the irradiated pork. 
This fact is a major defect in this whole study and tends to vitiate 
all comparisons of differences between the irradiated and control pork. 


Although irradiated ground pork was certainly unacceptable, it had 
no toxic effects when fed to the ‘test sibjects as far as could be 
determined. In this regard the room tefperature stored irradiated pork 
was a perfectly satisfactory product. These results, however, do not 
preclude the possible development of toxic effects from such a product 
when it is fed over a mich more prolonged period of time, Although 
most of the subjects lost some weight while consuming the diets, the 
weight loss was no greater on thé irradiated diet than on the control 
diet. The cause of the weight ldss was*presumably the fact that the 
total caloric intake was only 2700 Calories, whereas previous experience 
with such subjects indicates that the usual daily caloric requirement 
is about 3000 Calories. ; ; 


The apparent digestibility of protein, carbohydrate and fat in the 
two diets, and the ability of the two diets to maintain nitrogen balunce, 
were almost exactly the same. It is apparent, however, that there may 
very well be differences in the digestibility of the foodstuffs from 
irradiated or non-irradiated meat and in the ability of protein in 
irradiated and non-irradiated meat to maintain nitrogen balance. 

Since the irradiated meat provided only 32% of the calories of the diet, 
non-test foodstuffs could have masked any differences, 
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TABLE I 


MENU 


ee 
Sliced Peaches Baked Pork Pattie* Baked Pork Pattie+# 
Corn Flakes Steamed Potatoes Steamed Noodles 


Scrambled Eggs Green Beans 


Grape Jelly Grape Jelly Grape Jelly 


*Irradiated 
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TABLE II 


DIET COMPOSITION 
Nitro. |Protein|Fat} CHO | Ash] Moisture | M.E. /| Bomb | Gross 
gm. giel/ |gm.|gme2/) gn. Cal. | Cal,lj/ 
mposfte 
minus pork 5/ 1927 | 202 


rradiated Pork 
(330 gme) 6/ 971] 993 


90h 
2898} 3017 


2831} 2935 


Nitrogen x 6.25. 

By difference. 

Metabolizable Energy. Composites calculated-with Atwater's general 
factors: protein lh, fat 9, and CHO  Cal./gm, Pork calculated with 
specific physiological energy factors for pork protein 4.27, fat 
9.02, and CHO 3.87 Cal./gm. from reference 9. 

Composites calculated with Atwater's general gross energy factors: 
protein 5.65, fat 9.0, and CHO k.15 Cal./gm. Pork calemlated with 
Atwater's specific gross energy factors for porks protein 5.65, fat 
9.50, and CHO 3.90 Cal./gm. from reference 10. 

Mean of 3 composites analyzed. 

Mean of 5 samples analyzed. 





NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 817 
TABLE III 


THIOBARBITURIC ACID REACTION OF IRRADIATED AND CONTROL PORK ~ 


CONTROL PORK IRRADIATED PORK 


Sample ¢ Fat 0. D* z Fat 0.D. 









19.68 0.198 20.81 


18.64 0.187 19 +l 


0.193 0.279 


17023 0. ae3 19.8) 





5 18,83 0.179 20643 0.292 









“Optical density per 0.5 gm. fat. 
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TABLE IV 


DIGESTIBILITY AND NITROGEN BALANCE 


Apparent Digestibility Nitrogen Balance 


saeniede Semanal 


;t = 
ar) 


+ 
. 


KR Hee mm nnn 
eb 29 4 


6.88 
4.90 
3.06 
14.05 
1.59 
2.76 
8.68 
7284 
7-72 
5-94 


NNNNONHPKPRee 


IRRADIATED DIET 
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TABLE V 


OBSERVATIONS BY TEST SUBJECTS ON IRRADIATED PORK 


Crumbly. Didn't Undesirable 
hold together 
like control 
pork. 


a ee ee 


Reddish D Not a good 
(Control taste 
light 


Reddish Not solid- 
fell apart. 


Bitter 


Different Slightly 
undesirable. 


iad. os 


*The only subject who preferred the irradiated pork to the control. 


52249 O—60—pt. 2 








(Data obtained during 





CLINICAL LABORATORY TESTS 


APPENDIX 


REI BAL HUE  SHM SBE 
eO 8613.6 “2h:0 2356 use 
2.6 12.6 11.3 11.6 1.7 
iL.c¢ 4.0 13.0 13.8 15.9 
T3set 1300 2000 SeeO Dhat 
3.0 16.2 beh seh I7.G 
2.316 til. hk Be 

Hematocrit: % cells 

REI BAL HUE SHM SBE 

2 42 39 kl Lh 
37 2 36 36 48 
39 30 46 Ke) 
Fe) L6 10 43 
4 42 40 42 L7 
35 yl 40 36 LS 

White Blood Cell Count: 

REI BAL HUE SHM SBE 
7550 9850 8500 6950 7150 
9,00 8300 5850 8700 6900 

3500 5600 8900 6500 

10750 5350 700 8300 5200 
7210 7300 7750° 7700 %§8550 
7700 5900 6650 8150 5600 

Total Serum Bilirubin: mg.% 

REI BAL HUE SHM SBE 

73 0.6 1.0 1.3 0.7 

0.6 0.3 0.5 0.6 0.9 
16 06.6 OO. OF Ob 

tan ee. De. eee. 2 

0.8 0.6 0.7 3 fer 

0.7 0.6 0.3 0.8 6.5 
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He 
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. * . 
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the feeding of irradiated food are underlined. ) 
Hemoglobin: gm.% 


HEI 


12.3 
13.2 
12.9 
12.3 


HEI 


39 
37 


HEI 


4250 
8250 





oooo°o 
e ° . . 
1 Co On CO 


“eI 
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APPENDIX (Cont.) 
CLINICAL LABORATORY TESTS 


One Minute Direct Serum Bilirubin: mg.% 
Date BAR REI BAL HUE SHM SBE SHR HEI SBH GRO 


27 Feb el5 eft old 230 027 015 e17 oliS 033 e27 
18 Mar on on = 210 018 218 o18 206 el7 elt 
27 Mar 4 5 a ‘ ee ‘a. one oa 025 220 15 
6 Apr ve . > ie an 012 212 12 012 
6m 88  .23 2 aw OLB a ee 16S 3B 
15 May .17 2h ell ello 3 . q 7 | oak 
Thymol Turbidity Test: MacLagan Units 
Date BAR REI BAL HUE SHM SBE SHR HEI SBH_ GRO 


7h. £6. tae $6 Ls be a0 I oat 16 ke 

18 Mar 2,0 1,0 30 x. Le. “2. ih - oe ee ae 
27 Mar = 305 30 . . Eat, det.» ee Sak ee |e 

6 ige 51.0 - 2010-2 15 « 36-10 141-1 60 
“ie “4.0 ~30 2.0 “1.0 ~ 20°: Le Tes Ieee Te se 
Say (5.0 ~2.0 £42.00 = 2.0 . 302) 3.0. I, Ta. 10 “Se 

Alkaline Phosphatase: Shinowara Units 

Date BAR REI BAL HUE SHM SBE SHR HEI SBH_ GRO 
2, ee oe ee ce oe! ee Pee. ae. ae ee 
18 Mar 2h See an 1,0 309 2.8 4.0 226 hey 3.8 
27 Mar «300s ot tet Satur Oe here Ce 8 Be 

6apr [0 64 35 O88 2.6 tel ers ae 8 
16 Apr 3.8 7.8 beh 1.6 4e3 . hf Bee Gel ° 
15 May 4.6 665 603 1.9 ed © . Sa 38 e 

Bromsulfalein Test: % Retention at 5 min. 

Date BAR RBI BAL HUE SHM SBE SHR HEI SBH GRO 
27 Feb 303 eB e350 3S 2.9 2.9 305 sed = 302 
20 Mars. -)) 30 267 
27 Mar = 5.0 : 36 Ze2 «= 253 31D kK 20 

: Sie ~ See Sal! Se 203 
10 Apr 169 30 203 2eh 
16 Apr + «fe 228 320 ‘ 209 202 


. ae” 2. 
15 May = 205 02 BB 2 is is 


‘a 
oh: 
i 
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APPENDIX (Cont.) 
CLINICAL LABORATORY TESTS 


Prothrombin Time: % of Normal 
HUE SHM SBE SHR 


100 300 100 100 
100 100 100 100 
100 100 100 100 
% TO 105 “100 
1% 00 00 


“tS IH 100 I 
100 100 100 100 100 


Phenolsulfonphthalein Excretion: % excreted in 15 and 120 minutes. 
BAR REI BAL HUE HM 


15! 120! 15° 120% 
26 Feb 
27 Mar 
17 Apr 
16 May 
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Report No. 22) 1 July 1958 
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USAMNL Subproject No. 12 
Workphase Nos. 7 and 8 


SHORT-TERM HUMAN FEEDING STUDIES OF FOODS 
STERILIZED BY GAMMA RADIATION AND S®@RED AT ROOM TEMPERATURE 


OBJECT 3 


To determine the nutrient content and to test for the appearance of 
decomposition products in foods which have been treated with ionizing 
radiations and stored 3 months at room temperature; and to test the 
acceptability and possible acute toxicity of the foods in human subjects. 


SUMMARY AND CONCLUSIONS: 


Eighteen foods, including 5 meats and meat products, 6 vegetables, 
6 fruits and fruit products, and one cereal, were frozen, irradiated at 
the following levels (rep), and subsequently stored 3 months at room 
temperatures potatoes, 10,000; flour, 75,000 - 80,000; oranges, 150,000; 
all others, 2,500,000 = 4,000,000. The control foods were similarly 
frozen, but were stored in the deep-freeze. Three alternate diets were 
prepared in which the irradiated (or the identical control) foods con- 
stituted 60% of the total calories; they were fed to 13 volunteer human 
subjects during 15 days of control diets and 15 days of irradiated food 
diets. The foodscontained no soluble substances toxic to mice; no 
clinical abnormalities were noted in the human subjects. Irradiation 
decreased the thiamine and ascorbic acid content and increased the, 
“browning reaction" derivatives, fat soluble carbonyl compounds, and 
thiobarbituric acid reactants, Except for string beans and orange juice, 


no significant differences in acceptability were noted between the irradi- 
ated and control foods, 


APPROVED : 
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INTRODUCTION 


As part of a large scale program initiated to evaluate the use of 
radiation in food preservation, human feeding studies of the nutritional 
aspects and possible toxic effects of irradiated foods have been conducted 
periodically on the Metabolic Research Ward of the U. S. Army Medical 
Nutrition Laboratory (1,2,3,). To date, four human feeding studies of 
the acceptability, digestibility, available metabolizable energy, and 
toxicity of some 42 different foods sterilized by gamma radiation and stored 
frozen until use have been completed (1). In addition, one irradiated food 
(pork), stored at room temperature for approximately one year, was evaluated 
in a short-term feeding study (). Thus far there have been no discernible 
toxic effects attributable to irradiated foods, whether stored frozen or at 
ambient temperature. Differences in acceptability of some of the food items 
have been noted in previous reports (3,)). 


The present report describes the results of the sixth and seventh short- 
term human feeding studies of irradiated food items, Eighteen different 
foods were tested in these studies, all stored at room temperature for approx- 


imately three months after irradiation. This brings the number of food items 
that have been irradiated and stored at room temperature prior to testing to 
a total of nineteen. All of these foods were found to be bacteriologically 
sterile and nontoxic in animals prior to use. 


METHODS 


Test Sub jects 


Thirteen young men served as test subjects in the present studies; six 
of them participated in both tests. They were conscientious objectors who 
had volunteered for this program as a means of fulfilling their Selective 
Service obligation. All of the men were between 20 and 23 years of age and 
had passed a careful medical examination prior to admission. During the 
study, the men lived on the Metabolic Ward. 


General Plan 


Each study was approximately 30 days in length. During November 1957, 
each of ten subjects received an irradiated food diet for two 7-day periods 
alternating with two control diet periods. Half of the group was on the 
irradiated diet during any one period while the other subjects were receiving 
the control diet. 


During March 1958, each of 9 subjects received an irradiated food diet 
for one 15=day period and a control diet during the other period. Again, 
the subjects were divided into two groups, each group received irradiated 
food for one of these periods while the other received the control diet. 


Thus, each subject was given irradiated food for 15 days and served 
as his own control for the other 15 days. 
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Foods 


Test foods, both irradiated and control, were received through the 
Quartermaster Food and Container Institute for the Armed Forces, Chicago, 
Tllinois. Most of the food items were canned; half of each lot was 
subjected to varying doses of gamma radiation at either Idaho Falls or 


Dugway, Utah, and subsequently stored at room temperature approximately 
3 months prior to testing. 


During November 1957, 8 different food items were tested (Table 1). 
All test foods, both irradiated and control, came from the same lot, 
except control potatoes which were procured .ocally. Three rotating 


menus were used, which supplied approximately 80% of the calories from 
irradiated foods (Table 2) 


During March 1958, 1 different food items were tested, four of 
which were also fed during the previous study (Table 1). All test foods, 
both irradiated and control, came from the same lot, except control 
potatoes and cabbage (for coleslaw) which were procured locally. Again, 
three rotating menus were used, with approximately 80% of the calories 
being derived from irradiated foods (Table 3). Non-test foods, which 


were used to supply the balance of calories in both studies, were 
procured locally. 


Since these were not balance studies, every attempt was made to 


serve the food items in forms that would be most acceptable to the 
subjects. 


Bacteriologic and Animal Toxicity Tests 


All cans of processed food, both control and irradiated, were tested. 
The raw foods, white potatoes and oranges, were sampled at random. The 
irradiated coleslaw was sampled by random selection of several polyethylene 
bags. The control coleslaw was prepared from cabbage purchased locally 
and was not tested bacteriologically. The cans of flour, both control 
and irradiated were tested by random samplings. 


Each sample was tested for sterility by the following procedures: 
After mixing, approximately 1 gram was placed in each of four tubes of 
fluid thioglycolate medium. Two of the tubes were placed in a water bath 
at 70°C. for 30 minutes to destroy vegetative bacterial cells, but not 
spores. All tubes were then incubated at 37°C. and observed for eight 
days. On the lth day of incubation all tubes were subcultured to fresh 
thioglycolate medium, and smears were prepared. On the 8th day of 
incubation samples of both original cultures and subcultures were ar n 
examined by Gram stained smears and subcultured on 5% blood agar p es. 
All smears and cultures were negative. 


.Exotoxin assays were performed in the following manner: To 10 grams 
of each food sample was added 10 to 15 ml. of sterile distilled water, 
and the material shaken for 10 minutes. One-half ml. of the supernatant 
was then injected intraperitoneally into each of five CF-1 white mice 
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weighing 20 to 25 grams. All mice were observed for an eight-day period, 
and were then again injected intraperitoneally with 0.2 ml. of the 
thioglycolate cultures and observed for another period of four days. 

None of the mice suffered any ill effects from the injections of extracts 
or cultures from irradiated food samples. 


Chemical Analyses 


Proximate chemical analyses were performed on random samples of the 
individual test foods, both control and irradiated. Analytical methods 
were those of the A.O.A.C. (5) as utilized by this laboratory. Bomb 
calorimetric studies were done by a standard method as modified by 
Cleland and Harding (6). In addition, determinations of thiobarbituric 
acid reactants (7), carbonyl containing compounds (8), non-protein 
nitrogen (9,10), and the content of several vitamins (11,12), were 
performed on these samples. 


Clinical Examinations 


Bach man received a physical examination, electrocardiogram and 
chest x-ray before and at intervals after each irradiated food study. The 
subjects were weighed each morning upon arising. Blood pressure, pulse, 
repsiration and body temperature were measured several times daily. 

Each man was encouraged to report any symptoms which might have bearing 
on the tests. 


Clinical Laboratory Tests 


Before, during and at intervals after feeding of irradiated food, 
the following clinical laboratory tests were carried out: 


Hematology: hemoglobin (13), hematocrit, total and differential 
white blood cell count (1). 


Liver function: 5 minute bromsulfalein retention (15), both 
total and one-minute serum bilirubin (16), thymol 
turbidity (1), alkaline phosphatase (17), and 
prothrombin time (18). 


Renal function: complete urine analysis and phenolsulfonphthalein 
excretion tests (1). 


Urinary Excretion Tests 


In an effort to further assess possible toxic effects of irradiated 
foods on humans, several urinary excretion studies were performed. Since 
many foreign substances are frequently detoxified by the liver and excreted 
in combination with glucuronic acid, urine glucuronides were measured 
(19). In addition, determinations of the urinary excretion of total 
ketones (20), nitroprusside-reacting substances (21), and indophenol 
reducing substances (22,23) were performed. Total urine organic acidity 
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was measured by a modification of the method of Van Slyke (2h). 


Acceptability 

Acceptability data on irradiated foods were obtained in two ways. 
Several times during each feeding period, the subjects noted their 
reaction to each individual food im the diet on the five-point hedonic 
scale developed by the Quartermaster Food and Container Institute 
(Table 4). In addition, each man was interviewed at the end of the 
study in order to obtain his impressions about any differences noted 
in color, texture, odor and flavor of the food items, during the 
feeding periods. 


RESULTS 
Clinical Examinations 


Physical examinations revealed no changes that could be attributed 
to the ingestion of irradiated food. Chest x-rays and electrocardiograms 
remained essentially unchanged from normal controls obtained prior to 
vesting. Fluctuations in weight, blood pressure, pulse, respiration, 
and body temperature remained within normal limits except during those 
periods when the subjects had seasonal respiratory tract infections, 
influenza and other unrelated disorders. 


Clinical Laboratory Tests 
eee 


The series of tests that were performed at various intervals before, 
during, and after the feeding of irradiated food showed no significant 
changes in any of the subjects (Appendix). Although there were occasional 
results that might be considered outside the normal range, these variations 
did not appear to be of clinical significance and could not be related to 
the ingestion of irradiated food. 


Urine Excretion Tests 


Determinations of urinary excretion products revealed no significant 
differences between the average values for the control and irradizted 
food periods in the case of total glucuronides, total ketones, total 
organic acidity, and nitroprusside-reacting substances (Figures 1 and 2). 
The excretion of indophenol-reducing substances was significantly in- 
creased (p< .005) during the irradiated food periods of the November 
study, but, on the other hand, was significantly decreased (p< .001) 
during the feeding of irradiated food in the March study. 


Chemical Analyses 


Proximate analysis of irradiated and control food samples revealed 
some minor differences in nutrient composition, but no consistent alterations 
were apparent (Tables 5 and 6). The gross caloric content of the foods 
appeared essentially unchanged as a result of irradiation. 
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The content of several vitamins, particularly thiamin and ascorbic 
acid, appeared to be somewhat reduced in many irradiated foods (Table 7). 
Thiobarbituric acid reaction values, presumably an index of aldehyde 
formation from certain lipids, were frequently elevated in irradiated 
foods. Compounds containing carbonyl groups were markedly increased in 
irradiated foods containing a relatively high proportion of fat. No 
increase in the non-protein nitrogen content of irradiated foods was 
observed (Table 7). 


Acceptability 


Statistical analysis of acceptability ratings for irradiated and 
control foods revealed significant differences in the average values 
of string beans and orange juice (Table 8). In both of these instances 
the control food was preferred. In general, most vegetables and fish 
items received the higher ratings, whether control or irradiated, 
indicating a dislike for these foods on the part of this group of 
subjects. 


individual interviews with the subjects revealed that they had no 
difficulty in distinguishing the feeding periods of control and irradi- 
ated food. Observations of the subjects concerning differences between 
irradiated and control food items are summarized in Tables 9 and 10. 
It is apparent that the majority of subjects noted differences in color, 
flavor, texture, and odor of all foods except items made with potatoes 
and flour. These differences were more consistently obvious in the case 
of green beans, corn and carrots where alterations in odor were noted. 


DISCUSSION 


Irradiated food produced no evidei:t clinical abnormalities when 
fed to the test subjects in this study. Similar results have been 
reported in the previous short-term human feeding studies (1,);). Failure 
to produce toxicity was further evidenced by the lack of any consistent 
changes in the excretion of certain urinary constituents which may 
reflect alterations in ingested foodstuffs. 


It is of interest that irradiation produced few changes in nutrient 
and caloric composition of the foods used in this study. In previous 
balance studies, the apparent digestibility of protein, carbohydrate and 
fat in irradiated and control diets were similar (2,);). In addition, 
the ability of the two diets to maintain nitrogen balance was shown to be 
essentially unchanged. The decreased thiamin and ascorbic acid content 
of certain irradiated foods used here is in accord with observations of 
other investigators. Proctor and Goldblith have reported that in 
solutions of various vitamins, ascorbic acid and thiamin are the most 
radiosensitive (25). Ziporin and coworkers (26) and Alexander, et al. 
(27) have shown that of the vitamins in several foods, thiamin is the 
most easily destroyed as a result of irradiation. The degree of radio- 
sensitivity of vitamins apparently varies greatly among different food 
items. 
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Although there is evidence that irradiation of carbohydrates, 
proteins, and fats produces certain degradation products, no untoward 
effects were detected as a result of the ingestion of these products. 
It has been shown that the irradiation of carbohydrate produces some 
polymerization of breakdown products, leading to the formation of 
products typical of browning reactions (28). The urinary excretion of 
nitroprusside reacting substances, indophenol reducing substances, and 
ketones, which seem to reflect ingestion of these products of browning 
reactions (23), were not significantly increased in the test subjects 
during the irradiated food periods. 


Fat soluble carbonyl compounds and thiobarbituric acid reactants 
are generally increased in foods subjected to irradiation (28). Results 
of analyses of the foods used in this study are in harmony with these 
observations. Alterations in proteins are known to occur as a result 
of irradiation, but significant protein breakdown, as indicated by 
non-protein nitrogen values, was not apparent in the foods tested. Thus 
an increase in products of proteolysis could not be detected in these 
room temperature stored foods following irradiation, although the doses 
of re used are known to be insufficient to inactivate enzymes 
(29). 


In general, most of the irradiated foods tested were acceptable 
to the subjects. Alterations in several vegetables resulting from 
irradiation were profound, leading to a preference for the control 
food. On the other hand, foods such as potatoes and flour, subjected 
to lower radiation doses, were not detectably different following 
irradiation. Limitations affecting the interpretation and application 
a acceptability data have been discusséd in a previous report 

3 . 


These results do not preclude the possible development of toxic 
effects from irradiated foods when fed to test subjects over a more 
prolonged period of time. In this regard, a long-term human feeding 
study of irradiated food is planned. 
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Table 1 


IRRADIATED FOOD VI = ROOM TEMPERATURE STORAGE 
November 


ee ee as ee ee a 
FOOD ITEM rep 
Codfish 4,000,000 


Bacon 4,000,000 
Fruit Compote 4,000,000 
Chicken , 3,000,000 
Peaches 3000, 000 
Green Beans 3,000,000 
Flour 80,000 


Potatoes 


IRRADIATED FOOD VII = ROOM TEMPERATURE STORAGE 
arch 


Shrimp 4,000,000 
Bacon 4,000, 000 
Tuna 4,000,000 
Chicken Stew 4,000,000 
Sweet Potatoes 3,000,000 
Carrots 3,000,000 
Corn 3,000,000 
Pineapple Jam 3,000,000 
Coleslaw 3,000,000 
Peaches 3,000, 000 
Orange Juice 2,500,000 


Oranges 150,000 


Flour 75,000 


Potatoes 10,000 
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Table 2 


PROGRAM 


IRRADIATED FOOD VI - ROOM TEMPERATURE STORAGE 


November 1957 








MENU #1 


MENU #2 


MENU #3 





BREAKFAST 


*Chilled Peaches 
*Bacon 

*Bread 

*Jam 


LUNCH 


#Creamed Chicken 

*Mashed Potatoes 

“Seasoned Green Beans 
w/Bacon Drippings 

*#Hot Rolls 

*Jelly 

*Fruit Compote 


DINNER 


*Baked Codfish Creole 
*Oven Browned Potatoes 
*Buttered Green Beans 


*Hot Biscuits 
Honey 
*#Peach Pie 


BREAKFAST 


#Chilled Fruit Compote 
#Bacon 

*#Hot Biscuits 

Honey 


LUNCH 


*Baked Codfish Creole 

*Paprika Julienne 
Potatoes 

*Buttered Green Beans 

*Bread 

Jelly 

*Peaches 

*Filled Cookies 


DINNER 


#Creamed Chicken 

*Mashed Potatoes 

*#Seasoned Green Beans 
w/Bacon Drippings 

#Hot Rolls 

+*Jam 


BREAKFAST 


*Chilled Fruit Compote 
*Bacon 
*Bread 
Jelly 


LUNCH 


#Baked Codfish Creole 
*Baked Potatoes 
*Buttered Green Beans 


*Hot Biscuits 
Honey 
#Peach Pie 


DINNER 


*Roast Chicken 

*Scalloped Potatoes 

*Seasoned Green Beans 
w/Bacon Drippings 

#Hot Rolls 

*Jam 





#Upside Down Cake(Peach)* Peaches 


w/Whipped Cream 


*Spiced Fruit Cookies 





* Irradiated 


52249 O—H0—prt. 2 
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IRRADIATED FOOD VII = ROOM TEMPERATURE STORAGE 


Orange Juice 
*Crisp Bacon 
*Bread 
Butter 
#Pineapple Jam 
Coffee or Tea 
Skim or Buttermilk 
Sugar as desired 


LUNCH 


*Chicken Stew 
*Sweet Potato Puff 
*Corn 

Relishes 

*Hot Rolls 

Butter 

Skim Milk 

Orange 
*Cookies 


DINNER 


*Fried Shrimp 

*French Fried Potatoes 
Relishes 

*Hot Biscuits 
Butter 
Skim Milk 

*#Upside Down Cake 
w/Whipped Cream 


* Irradiated 


March 19 


MENU #2 
BREAKFAST 


*Orange Juice 
*Crisp Bacon 
*Bread 
Butter 
*Pineapple Jam 
Coffee or Tea 
Skim or Buttermilk 
Sugar as desired 


LUNCH 


#Tuna Salad 

*French Fried Potatoes 
*Carrots 

*Coleslaw 

#Hot Rolls 

Butter 

Skim Milk 

#Peach Pie 


DINNER 


*Chicken Stew 
*Sweet Potato Puff 
Relishes 
*Corn 
*Hot Biscuits 
Butter 
Skim Milk 
Orange 
*Cookies 


MENU #3 


BREAKFAST 


*Orange Juice 
*Crisp Bacon 
*Bread 
Butter 
*Pineapple Jam 
Coffee or Tea 
Skim or Buttermilk 
Sugar as desired 


LUNCH 


*Fried Shrimp 

*Sweet Potato Puff 

*Carrots 

Relishes 

*Hot Rolls 

Butter 

Skim Milk 

*Upside Down Cake 
w/Whipped Cream 


DINNER 


#Tuna Salad 

*French Fried Potatoes 
Relishes 

Corn 

*Hot Biscuits 

Butter 

Skim Milk 

Orange 

Cookies 
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able 7 


THIORARRITURIC ACID REACTION, CARBONYL COMPOUNDS, NON-PROTEIN 
NITROGEN AND VITAMIN CONTENT (raw) 
IRRADIATED FOOD VI 
November 1957 


Carbonyls 
moles/gm x 10° 


























(conc.) 
Coleslaw 








Carrots 





Corn 








> — 
* rrac i Food Sample 
* = C = Control Food Sample 

# - Control Food Procured Locally 


IRRADIATED FOOD VII 
March 1] 958 
Sweet Potatoes c 9 } l 22) 0 | L 
Oranges 01) 1 1 ° ) 02 5 615 
Orange Juice 0.0810 709 y 8 10.2 09 850 
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Table 8 
ACCEPTABILITY RATINGS OF IRRADIATED AND CONTROL FOOD 


(Based on 5=-Point Hedonic Scale) 


IRRADIATED FOODS VI 








November 1957 
FOU ae ar _—_ NTF ICAN aoa BREN 
Flour N.S. 
Potatoes N.S. 
Bacon N.S. 
Peaches N.S. 
Fruit Compote N.S. 
String Beans €2005 
Chicken N.S. 
Codfish N.S. 
IRRADIATED FOODS VII 
March 1958 

Flour N.S. 
Potatoes N.S. 
Bacon NeSe 
Peaches N.Se 
Oranges N.S. 
Orange Juice €.025 
Coleslaw N.S. 
Carrots N.S. 
Corn N.S. 
Pineapple Jam N.S. 
Sweet Potatoes N.S. 
Chicken Stew N.S. 
Shrimp N.S. 
Tuna 


N.S. 
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Table 9 
IRRADIATED FOOD VI - ROOM TEMPERATURE STORAGE 
ember 1957 = ubjects 
DIFFERENCES ORSERY Se BETWSEN IRRADIATED AND CONTROL FOODS 
Irradiated Prepared Food er of Subjects Observing Differences 
Food Item On Menu 


Flour Bread 








Flour Hot Roll 
Flour Hot Biscuits 
Potatoes Mashed Potatoes 
Potatoes Oven Browned 
Potatoes 
Potatoes Paprika Julienne 
Potatoes 
Potatoes Baked Potatoes 
tatoes Scalloped Potatoes 
Bacon Bacon 
Peaches Peaches 
Pe es & Flour | Peach Pie 
Pe Flour | Peach Upsid WY 
Cake 
Fruit Compote Fruit Comnote 3 ? 
) 
Fruit Compote | Jam q 7 1 2 
rl 
ruit Compote 
and Flour Filled Cookies 9 1 
Fruit Compote 
- _ = ° {! 
and Flour Spiced Fruit 
Cookies i 10 





Green Beans Buttered Green 
Beans 10 10 2 
Green Beans Buttered Green 
and Bacon | Beans w/Bacon ] 10 10 2 
| Seasonin 4 
et 


Chicken Creamed Chicken 


== 

= 

wn 
fe : ; 
& 


Chicken Roast Chicken 


J 
Codfish [Creole Codfish __f __2 Me Tet eo 
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Table 10 
IRRADIATED FOOD VII = ROOM TEMPERATURE STORAGE 
March 1958 = 9 Subjects 
DIFFERENCES OBSERVED BETWEEN IRRADIATED AND CONTROL FOODS 
rradiated Prepared Food Oo. of Subjects Observin 













Food Item On Menu No 
Diff. | Flavor [Texture | Co Remarks 
Flour Bread 9 
Flour jot Rolls 9 
Flour 9 








Flour 9 
Potatoes 8 1 
Potatoes 8 1 
Stronger 
Peaches & 
Flour 7 2 1 
Peaches & Darker, 
Flour Peach Pie 1 9 Softer 
Oranges Sliced Orange Tangy, 
Bitter 
Oranges&Flour | Orange Cookies 
Orange Juice | Orange Juice Tangy,Dark- 
— 


slaw Bitter 
Carrots jearrote | Darker, 
Softer 


Darker, 
Softer, 
Tasteless 
Pineapple Jam} Pineapple Jam 
Pineapple & Jam Bars 
Flour 


Sweet Potatoes Sweet Potatoes Paler, 
Ha 


Chicken Stew <n oem soo aa ee 
CO CR Ae a —— 


‘una Creamed cos oy 
Tuna Salad 
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CLINICAL LABORATORY TESTS (Continued) 


Direct (1 min) Serum Bilirubin: 
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CLINICAL LABORATORY TESTS (Continued) 
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QUARTERMASTER RESEARCH AND ENGINEERING COMMAND 
FORT LEE, VIRGINIA 


TECHNICAL REPORT 
T-81 
57029-F 


Troop Acceptability Tests of 
Radiation Preserved Pork and Bacon 


September 1958 
Abstract 


Radiation preserved pork and bacon were evaluated by volunteer 
soldier consumers in an acceptability test conducted at Fort Lee, Virginia, 
during April and June 1958. Relative differences between comparable 
irradiated items and standard items were established under normal mess 
hall feeding conditions using the Quartermaster Food and Container Insti- 
tute 9-point hedonic scale as the criterion measure. The irradiated pork 
served during the test had been stored in cans at room temperature for 
10 months and the bacon for 12 months. Fresh, standard foods used in 
the test were obtained through normal supply channels at Fort Lee, 
Virginia. Differences between average hedonic scale values, each based 
on 60 individual ratings obtained for irradiated and non-irradiated barbe- 
cued roast pork, roast pork with gravy, and oven fried sliced bacon, 
showed the radiation preserved products to be equally acceptable to res- 
pective standard items. 





NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 853 


1. Introduction. 


Principal food preservation methods now in use place great emphasis 
on the destruction or control of food bacteria and other micro-organisms 
by the application of heat, as in canning, or the application of cold, as in 
freezing. Through its ability to destroy or inactivate micro-organisms 
present in foods, with little or no heat generated in the process, radiation 
shows great merit for future use as a food preserver. 


In addition to its possible impact on the nation's food industry, the 
radiation food preservation concept should have potential application in 
Armed Forces feeding systems. The successful development of this pro- 
cess could not only result in a better means of retaining the desirable 
characteristics of fresh foods, but also provide at least a partial solution 
to many logistical problems (2). 


Developments under the Army's radiation preservation of food program, 
under the over-all direction of the Quartermaster Corps, have now progressed 
to the point where large scale troop feeding tests are now required. It is 
anticipated that over the next 2 years approximately 20 food items represent- 
ing typical meats, vegetables, and fruits will have been approved for this 
purpose. The first of these tests, in which irradiated and non-irradiated 
pork and bacon were served to soldier volunteers, was conducted at Fort 
Lee, Virginia, during April and June 1958. 


2 


y Objective. 


The objective was to determine the relative consumer preference for 
irradiated pork and standard fresh pork (Phase I), and irradiated bacon 
and standard fresh bacon (Phase II), when served as part of a normal meal 
under garrison feeding conditions (1). 


3. Procedure. 


a. Test personnel for both the pork and bacon phases of the test were 
obtained on a volunteer basis from units stationed at Fort Lee, Virginia. 
Approximately 2 weeks prior to initiation of the pork phase, a series of 
lectures on the subject of radiation preservation was presented by test 
personnel to approximately 2,000 men in various units on post. These 
lectures were designed to acquaint as many individuals as possible with 
the general historical background and progress of the radiation preservation 
of food program. Following each lecture personnel were canvassed to 
determine whether they would participate in the test on a volunteer basis. 
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In view of the requirement that each volunteer was to be given a physical 
examination immediately prior to and again approximately 3 months after 
participation, only those volunteers who would be present for duty at Fort 
Lee as of 31 August 1958 were selected for possible participation in the test. 


b. Prior to each phase of the test specific toxicity and sterility tests 
on each of 20 No. 10 cans of the experimental item, i.e., pork or bacon, 
were made to determine the presence or absence of clostridium botulinum 
toxin and other bacterial micro-organisms. These tests were conducted 
in accordance with accepted animal assay procedures, utilizing appropriate 
laboratory facilities at Fort Lee. Laboratory tests were conducted by a 
civilian contractor, working under the supervision of a representative of 
the Office of The Surgeon General. A summary of microbiological tests 
conducted during both phases is shown in Appendix A. 


c. Physical examinations of potential test subjects were conducted 
at the Fort Lee Hospital during the period 10 through 23 April 1958. Of 
the 302 volunteers examined, 249 were found to be physically qualified 
and available to participate in the test. Final examinations of only those 
men from this group who actually consumed one of the irradiated food 
items during the test were conducted during the period 12 through 15 
August 1958. In both instances examinations were accomplished by a 
representative of the Office of The Surgeon General. 


d. For the pork evaluation, 240 physically qualified Army volunteers 
participated in two test sessions conducted during the noon meal ina 
typical Fort Lee mess hall on 28 and 29 April 1958. At each session 120 
men were served a complete meal. The meal included either irradiated 
pork loin which had been stored in cans at room temperature for approxi- 
mately 10 months prior to the test, or fresh pork loin which had been 
obtained through normal supply channels. All remaining foods served at 
each session were essentially as delineated in appropriate master menus. 
All subjects were told that one of the foods served in each session was 
irradiated but were not told which one it was. Shown below are the test 
item recipe combinations served during each meal, and the number of 
individuals receiving the experimental and standard items. 


Session No. 1 


Test Foods Served No. Subjects 


Barbecued Roast Pork, Irradiated 60 


Barbecued Roast Pork, Non-Irradiated 60 





NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 855 


Session No. 2 


Test Foods Served No. Subjects 
Roast Pork, Irradiated, w/Gravy 60 
Roast Pork, Non-Irradiated, w/Gravy 60 


Each subject was served approximately 4 ounces of pork, with standard 
portions of other items on the menu. Each individual rated four of the 

foods served. Ratings were recorded on a questionnaire containing 9- 

point hedonic scales for each of the four food items to be rated. 


e. In conducting the bacon phase, 120 volunteers from among the 
original group of 240 participated in a single session conducted during 
the breakfast meal on 25 June 1958. Subjects were served a complete 
meal which included either irradiated bacon which had been stored in 
cans at room temperature for approximately 1 year prior to the test, or 
fresh sliced bacon which had been obtained through normal supply chan- 
nels. All remaining foods were as shown in the appropriate master menu. 
Each subject was served three slices of bacon with other menu items, 
with one-half the participants receiving irradiated bacon and one-half re- 
ceiving non-irradiated bacon. The rating procedure during this phase was 
identical to that of the pork phase. 


f. During both phases estimates of plate waste were obtained. These 
were recorded on the basis of the fractional part of each individual serving 
of irradiated and comparable non-irradiated foods remaining on trays upon 
completion of any one meal. 


g- Preparation of the experimental items was in accordance with 
recipes developed by the Quartermaster Food and Container Institute. The 
control products, and other foods served, were prepared in accordance 
with appropriate recipes outlined in TM 10-412. 


4. Results and Discussion. 


a. A summation of results obtained during the post wide orientation 
and screening of Fort Lee units to obtain potential volunteer subjects is 
shown in Appendix B. While a sufficient number of qualified individuals 
volunteered to meet the requirements of the test, as designed, it is ap- 
parent that the over-all effective volunteer rate was very low. This poor 
net result is primarily attributable to the requirement for physical exam- 
inations of participants before and after the test. There was no evidence 
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throughout the orientation procedure that fear of radiation per se had any 
appreciable effect on the volunteer rate. 


b. Results of toxicity and sterility tests made on each of 20 No. 10 
cans of irradiated pork and bacon prior to the troop evaluations of these 
items proved to be negative in all instances. Based on the data obtained 
all cans of irradiated food were found acceptable for troop feeding by (1) 
the contractor responsible for the conduct of specific laboratory tests, 
(2) the Quartermaster Food and Container Institute's Project Officer, (3) 
the assigned representative of the Office of The Surgeon General, and (4) 
the Veterinary Officer, Fort Lee, Virginia. 


c. Of the 139 men who consumed irradiated pork and/or bacon during 
the test, 109 were present at Fort Lee to take the post-test physical exam- 
ination. This examination revealed no effects which could be attributed to 
the consumption of the irradiated foods. 


d. Tables I and II show average hedonic scale ratings for all food 
items rated by individuals during both sessions of the pork phase. Table III 
shows comparable data obtained during the single session comprising the 
bacon phase. Averages were computed on the basis of the following hedonic 
scale values: Like Extremely - 9, Like Very Much - 8, Like Moderately - 7, 
Like Slightly - 6, Neither Like Nor Dislike - 5, Dislike Slightly - 4, Dis- 
like Moderately - 3, Dislike Very Much - 2, Dislike Extremely - 1. 


TABLE I 


AVERAGE HEDONIC SCALE RATINGS 
(Pork Phase - Session 1) 


TPS 
Menu Items Rated Rating |Subjects Menu Items Rated ng 


Barbecued Pork, Barbecued Pork, 
Irradiated Non-Irradiated 


Mashed Potatoes Mashed Potatoes 
Green Beans Green Beans 


Strawberry Shortcake Strawberry Shortcake 
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TABLE II 


AVERAGE HEDONIC SCALE RATINGS 
(Pork Phase - Session 2) 


Avg. |Number Avg. 
Rating |Subjects Menu Items Rated Rating 


Roast Pork, Non- 
Irradiated w/Gravy 






Menu Items Rated 









Roast Pork, 
Irradiated w/Gravy 


Mashed Potatoes Mashed Potatoes 


Glazed Carrots Glazed Carrots 







Peach Shortcake Peach Shortcake 


TABLE III 


AVERAGE HEDONIC SCALE RATINGS 
(Bacon Phase) 


Avg. | Number Avg. 
Rating} Subjects Menu Items Rated Rating 


Oven-Fried Bacon, 
Non-Irradiated 


Eggs 








Mer Items Rated 


Oven-Fried Bacon, 
Irradiated 


Eggs 





e. In view of the minute and non-significant differences between 
average ratings, it is apparent that both irradiated and standard pork and 
bacon were equally acceptable to the test subjects. 


f. With regard to the levels of the ratings, there is evidence that all 
averages are inflated to some extent. Table IV shows partial results of a 
survey conducted in post mess halls prior to initiation of the irradiated 
food tests at Fort Lee. Average ratings shown are for those foods rated 


during the survey which were also included in the test of irradiated pork 
or bacon. 
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TABLE IV 


AVERAGE HEDONIC SCALE RATINGS OBTAINED DURING PRETEST SURVEY 
ON FOODS ALSO INCLUDED IN TEST OF IRRADIATED FOODS 


eran tags Baer ting 


Bacon 
Mashed Potatoes 
Green Beans 


Carrots 


g. Since the pretest survey results were obtained under more normal 
conditions of preparation and serving in many Fort Lee mess halls, and 
also in the absence of a testing situation, they can be considered as reason- 
ably reliable indices of the acceptability of these foods as measured by 
hedonic scale ratings. The apparent large differences between the survey 
averages and those shown in Tables I, II, and III were probably due primarily 
to an unusually favorable attitude toward the test on the part of the partici- 
pants. Prior to and during the test, national and local publicity was such 
that the receptiveness of the individuals who volunteered and the general 
attitude of the volunteers as a group could have been extremely favorable 
to the point of being atypical. A further indication of this lies in the fact 
that troops volunteered for participation in spite of a known requirement 
for physical examinations. To the extent that the subject sample was a 
homogeneous group in these, and possibly other respects, it lacked the 
degree of representativeness in make-up usually considered desirable and 
necessary for troop evaluations of this type. 


h. Table V shows plate waste data obtained during the pork and bacon 
phases of the test. Included for each food is the over-all percentage of 
total servings not consumed during the test, as well as the average percen- 
tage of plate waste per serving for those individuals who did not consume 
all of their serving. 


i. A ''t' test of the significance of the differences between plate 
waste estimates for each irradiated and comparable non-irradiated item 
showed the difference to be significant at the 5 percent level of confidence 
for the pork but not significant for the bacon. 
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j. The plate waste differences for pork cannot logically be attributed 
to chance occurrence; on the other hand, neither can they be considered to 
be due to the effects of irradiation. Most of the plate waste obtained for 
both irradiated and non-irradiated pork represented fat which would prob- 
ably not be consumed under most circumstances. In addition, most of the 
surface fat on the irradiated pork used had been trimmed off prior to its 
being canned, precooked and irradiated. In an effort to make the test items 
as similar in appearance as possible, a certain amount of trimming was 
also done on the standard pork procured at Fort Lee; however, it was not 
possible to obtain complete uniformity in this respect. This was due first 
of all to the shrinkage which occurred during the precooking of the irra- 
diated item, which made it difficult to judge the actual amount of fat on 
that product. In addition, the quantity of intermuscular fat was greater 
on the standard pork than on the experimental. A similar difference in 
the proportion of fat to lean meat was also noted for the irradiated and 
non-irradiated bacon used during the test; however, these items were 
basically more comparable than the pork products. 


k. In view of the questionable reliability of the plate waste data 
shown, neither the actual percentages nor differences between percentages 
for comparable irradiated and non-irradiated foods should be considered 
indicative of the absolute or relative acceptability of these items. 


5. Conclusions. Based on data obtained during a troop evaluation of 
irradiated and non-irradiated pork and bacon conducted at Fort Lee, 
Virginia, during the spring of 1958, it is concluded that: 


a. Radiation preserved pork stored in cans at room temperature for 
approximately 10 months and prepared as barbecued roast is equally ac- 
ceptable to similarly prepared fresh pork obtained through normal supply 
channels. 


b. Radiation preserved pork stored in cans at room temperature for 
approximately 10 months and prepared as roast pork with gravy is equally 
acceptable to similarly prepared fresh pork obtained through normal supply 
channels. 


c. Radiation preserved sliced bacon stored in cans at room tempera- 
ture for approximately 12 months and prepared by oven-frying is equally 
acceptable to similarly prepared fresh sliced bacon obtained through normal 
supply channels. 
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Appendixes 


Appendix A - Summary of Microbiological Tests Per- 
formed on Twenty Each No. 10 Cans of 
Irradiated Pork and Bacon. 


Appendix B - Results of Troop Orientation Program at 


Fort Lee, Virginia, to Obtain Volunteer 
Test Subjects. 
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SUMMARY OF MICROBIOLOGICAL TESTS PERFORMED ON TWENTY 
EACH NO. 10 CANS OF IRRADIATED PORK AND BACON 


Test No. 1, Mouse Exotoxin Assay - 0.5 ml. of a 1:10 aqueous suspension 
of the sample was administered to each of 5 male albino mice. Observations 
were made at 4, 24, 48 and 72 hours after injection. 


Test No. 2, Total Plate Count - Standard plate count procedure for aerobic 
bacteria using M.P.H. agar medium; incubated 48 hours at 37°C. 


Test No. 3, Test for Salmonella - Selenite broth medium was inoculated 
with an aqueous suspension of the sample and incubated for 24 hours at 
37°C. Subcultures were then made to SS agar plates and these were in- 
cubated for 24 hours at 37°C. 


Test No. 4, Test for Anaerobes - 10 ml. of a 1:10 aqueous suspension of 
the sample was inoculated into thioglycolate medium and incubated for 96 
hours at 37°C. Absence of bacterial growth was checked by examination 
of stained smears from each tube. 
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Selected Items of Radiated Foods 


March 1959 
Abstract 


A troop acceptability test was conducted to evaluate six radiated and six 
non-radiated foods. Volunteer soldier consumers were used in the test held 
at Fort Lee, Virginia, during November and December 1958. Relative dif- 
ferences between comparable radiated and standard items were established 
under normal mess hall feeding conditions. 


The radiated items had been stored in cans at room temperature for 
approximately three months prior to the test. Control foods used were ob- 
tained through normal supply channels at Fort Lee. 


Differences between average hedonic scale values, each based on ap- 
proximately 100 individual ratings, showed a preference for the standard 
item over its radiated counterpart for Fried Chicken parts, Diced Buttered 
Carrots, and French Fried Shrimp. For similar comparisons involving 
Chicken Stew, Fruit Compote, and Pineapple Jam, there was no preference 
for either the standard or the radiated item. The only item of the radiated 
and standard foods tested not acceptable to the test subjects was the radiated 


carrots. 
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1. Introduction 


An integral part of the Quartermaster Corps program of research and 
development in the field of radiation food preservation is the troop feeding 
program initiated at Fort Lee, Virginia, during April 1958. At that time 
the first in a series of soldier acceptance evaluations, expected to encom- 
pass eighteen to twenty radiated foods during a two-year period, was con- 
ducted by the Quartermaster Research and Engineering Field Evaluation 
Agency in conjunction with the Quartermaster Food and Container Institute 
and the Office of The Surgeon General of the Army. In this initial project, 
soldier volunteers consumed and rated both radiated pork and bacon and 
the comparable standard items under normal garrison feeding conditions. 
Results of that study were published in QM R&E FEA Technical Report 
57029, Number T-81, dated September 1958. 


This report is concerned with the second large scale troop feeding test 
of radiated foods conducted during November and December 1958 under con- 
ditions similar to those in the first experiment. In this project, six additional 
radiated items were tested bringing the total number of such foods evaluated 
in the long range troop feeding program to eight. 


? 


2. Objective (1). 


The objective of this project was to determine the relative consumer 
preference for each of the following radiated foods, and comparable control 
items, when served as part of a normal meal under garrison feeding con- 
ditions: (1) chicken (fried), (2) shrimp (deep fat fried), (3) carrots (diced), 
(4) chicken (stew), (5) fruit compote, and (6) pineapple jam 


3. Procedure. 


a Selection of Test Subjects. 


Test subjects were obtained on a volunteer basis from among QM 
School units at Fort Lee. Prior to initiation of the project, a series of 
lectures on the subject of radiation preservation of foods was presented to 
potential test participants. Following each lecture personnel were canvassed 
to determine whether or not they would participate in the test on a voluntary 
basis. Volunteers were given physical examinations prior to and again approxi- 
mately six weeks after participation. In both instances examinations were ac- 
complished by a representative of the Office of The Surgeon General. 
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b. Laboratory Analysis of Radiated Foods. 


Specific toxicity and sterility tests were made on each can of radi- 
ated food to be used in the test to determine the presence or absence of 
clostridium botulinum toxin and other bacterial micro-organisms. These 
tests were conducted in accordance with accepted animal assay procedures 
utilizing appropriate laboratory facilities at Fort Lee. Laboratory tests 
were accomplished by a civilian contractor working under the supervision 
of a representative of the QM F&CI. A summary of micro-biological tests 
conducted is shown in Appendix A. 


Cc. Design of Test. 


The following experimental design was used in the conduct of the 
troop evaluation of the six radiated and six standard-of-comparison foods: 


DESIGN OF TEST 


First Replication 





Session 

1 Chicken Stew, Radiated 
(Spiced Fruit Pie) (Chicken Pot Pie) 
Chicken Stew, Standard Fruit Compote, Standard 
(Chicken Pot Pie) (Spiced Fruit Pie) 

2 Chicken Parts, Radiated Diced Carrots, Radiated 
(Fried, Maryland Style) (Parsley, Buttered) 
Diced Carrots, Standard Chicken Parts, Standard 
(Parsley, Buttered) (Fried, Maryland Style) 

3 » Radiated Pineapple Jam, Radiated 


(Deep Fat Fried) 


Pineapple Jam, Standard 





Shrimp, Standard 
(Deep Fat Fried) 


a 


2) 
ed 
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DESIGN OF TEST (Cont'd) 


Second Replication 
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Session 

4 Shrimp, Radiated Pineapple Jam, Radiated 
(Deep Fat Fried) 
Pineapple Jam, Standard Shrimp, Standard 

(Deep Fat Fried) 

5 Chicken Parts, Radiated Diced Carrots, Radiated 
(Fried, Maryland Style) (Parsley, Buttered) 
Diced Carrots, Standard Chicken Parts, Standard 
(Parsley, Buttered) (Fried, Maryland Style) 

6 


Fruit Compote, Radiated 


Chicken Stew, Radiated 


(Spiced Fruit Pie) 


(Chicken Pot Pie) 


Chicken Stew, Standard 


Fruit Compote, Standard 
(Chicken Pot Pie) 


{Spiced Fruit Pie) 





Test subject groups I and II, shown in the design, ranged from 101 to 107 
individuals and were comprised only of physically qualified volunteers ob- 
tained during the pre-test orientations. Within each replication the group of 
100-plus subjects available was arbitrarily divided in half to provide the two 
groups shown in the test design. Each group was served both a radiated and 
standard food at each session. Thus subjects in both Group I and Group II 


served as a control for the opposite group. Different subjects were used in 
each replication. 


he Ei roop Evaluation. 


All test sessions were conducted in a typical mess hall at Fort Lee 
during regularly scheduled supper meals. At each session, all subjects were 
served standard portions of a complete meal which included a radiated food 
previously stored in No. 10 cans at room temperature for approximately 
three months prior to the test, and a control food obtained through normal 
supply channels at Fort Lee. All remaining foods served to subjects during 
each session were as delineated in the appropriate master menu. Subjects 
were told that one of the foods served to them was radiated but were not 
told which one it was. Each individval rated four of the foods served during 
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any one session. Ratings were recorded on a queStionnaire showing a 9- 

point hedonic scale for each of the foods to be rated. Upon completion of the 
rating procedure estimates of plate waste were obtained. These were re- 
corded on the basis of the fractional part of each individual serving of radiated, 
Standard, and other non-radiated foods remaining on trays upon completion of 
any one meal. 


4. Results and Discussion. 


a. Physical Examinations of Subjects. Of the 224 men who consumed 
radiated foods during the test, 174 were present at Fort Lee to complete all 


post-test physical examination requirements. These examinations revealed 
no immediate specific effects which could be attributed to the consumption 
of radiated foods served during the test. 


b. Laboratory Analysis of Radiated Foods. Results of toxicity and 
sterility tests made on each can of radiated food prior to the troop evalua- 


tion proved to be negative in all instances. Based upon the data obtained, 

all cans of radiated foods were found to be acceptable for troop test feeding 

by (1) the civilian contractor responsible for conduct of specific laboratory 

tests, (2) the Quartermaster Food and Container Institute Project Officer, 

(3) the assigned representative of the Office of The Surgeon General, and i 
(4) the Veterinary Officer, Fort Lee, Virginia. 


c. Troop Evaluation. Appendix B shows, by replication, the average 
hedonic scale ratings and plate waste estimates obtained for radiated, com- ) 
parable standard, and other non-radiated foods served and rated during each 
session. Average ratings for radiated and standard foods only, combined 
over both replications, are listed in Table II with pertinent statements re- 
garding the statistical significance of the difference between specific pairs 
of mean ratings. These data were analyzed using a variance analysis with 
independent F tests performed for each pair of mean ratings. 
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TABLE II 


COMPARATIVE AVERAGE HEDONIC SCALE RATINGS FOR RADIATED 
AND STANDARD FOODS COMBINED OVER BOTH REPLICATIONS 

















Chicken Stew 


(Chicken Pot Pie) 

Fruit Compote N.S. 
(Spiced Fruit Pie) 

Chicken Parts SIG. 
(Fried Chicken,Maryland Style) 

Diced Carrots SIG. 
(Parsley Buttered Carrots) 

Shrimp SIG. 
(Deep Fat Fried) 

Pineapple Jam N.S. 


“N.S. = Difference between mean ratings is not significant at the 5 percent 
probability level. 

SIG. = Difference between mean ratings is significant at the 5 percent prob- 

ability level. 


While the statistical findings indicate a definite preference for the 
standard food over its radiated counterpart in three of the six comparisons 
shown in Table II, perhaps a more realistic evaluation of the relative merits 
of these items is to be obtained through evaluation of the magnitude of the 
numerical difference between comparative averages in relation to the effects 
of this difference on the rating levels per se. 


When the numerical differences are considered in this light, as 
measures of the practical significance of the statistical findings, only in the 
case of carrots is the magnitude of the difference between means sufficient 
to adversely affect the level of the rating for the radiated product and to 
justify an outright assumption that the experimental food was distinctly in- 
ferior to the standard. 
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The size of the numerical differences between means for radiated and 
non-radiated chicken parts and shrimp also suggests that subjects were 
aware, to some extent, of qualitative differences favoring the standard over 
the experimental items; however, it will be noted that the mean difference 
in both instances is such that the generally high levels of the ratings for 
these foods are not greatly affected. This would indicate that the sensory 
characteristics of the radiated items were, to say the least, satisfactory, 
and thus the preference shown for the standard food in each of these com- 
parisons may not be of great practical importance. 


In that the difference between comparable average ratings for any of 
the remaining three foods shown in Table II was neither statistically signifi- 
cant nor of any meaningful size, it may be assumed that no real differences 
exist, and that for each of these comparisons the radiated and standard 
foods were preferred equally. 


Average percentages of total plate waste combined over both replications 
for radiated and comparable standard foods are shown in Table III. Percent- 
ages were computed on the basis of estimates of the fractional part of each 
serving of those items remaining on food trays upon completion of each 
session. These data were analyzed using a variance analysis and related F 
tests to determine the statistical significance of the difference between 
average percentages for comparable radiated and non-radiated items. 


TABLE III 


PERCENTAGES OF PLATE WASTE FOR RADIATED AND COMPARABLE 
STANDARD FOODS COMBINED OVER BOTH REPLICATIONS 













Over=all Percentage of Total 
Servings Not Consumed 










Statistical 
Significance 








Food Items 


Chicken Stew N.S. 
Fruit Compote N.S. 
Chicken Parts N.S. 
Diced Carrots SIG. 
Shrimp N.S. 


Pineapple Jam 
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Based on the difference between comparable average plate waste percent- 
ages obtained, it is apparent that, again, only for carrots is there a wide 
disparity between the radiated and standard items tested. The absence of 
Statistically significant differences between plate waste percentages for any 
of the remaining foods shown in Table III tends to further minimize the im- 


portance of previously noted significant differences between average hedonic 
scale ratings for the same food pairings. 


5. Conclusions. Based upon data obtained during a troop evaluation of 


radiated and non-radiated foods conducted at Fort Lee, Virginia, during 
November and December 1958, it is concluded that: 


a. Chicken parts obtained fresh through normal supply channels are 


preferred to radiation-preserved chicken parts which have been stored in 
cans at room temperature for approximately three months 


when both items 
are prepared and served as Fried Chicken, Maryland Style. 


b. Carrots obtained fresh through supply channels are preferred to 


radiation-preserved carrots which have been stored in cans at room tem- 


perature for approximately three months, when both items are prepared and 
served as Diced Buttered Carrots 


c. Shrimp obtained fresh through normal supply channels are prefer- 


red to radiation-preserved shrimp which have been stored in cans at room 


temperature for approximately three months, when both items are prepared 
and served as French Fried Shrimp. 


d. Radiation-preserved Chicken Stew stored in cans at room tempera- 


ture for approximately three months and Chicken Stew prepared from fresh 


ingredients are preferred equally when prepared and served as Chicken Pot 
Pie 


e Radiation-preserved Fruit Compote stored in cans at room tempera- 


ture for approximately three months and canned Fruit Compote obtained 


through normal supply channels are preferred equally when served as Spiced 
Fruit Pie. 


f. Radiation-preserved Pineapple Jam stored in cans at room tempera- 


ture for approximately three months and canned Pineapple Jam obtained 
through normal supply channels are preferred equally. 


g. With the exception of radiated carrots all of the radiated and com- 
parable standard foods evaluated may be considered acceptable. 
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Appendixes 


Appendix A - Summary of Micro-biological Tests Performed on Radiated 
Foods Tested. 


Appendix B - Average Hedonic Scale Ratings and Plate Waste Estimates for 
all Foods by Session Within Replications. 
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SUMMARY OF .MICRO-BIOLOGICAL TESTS 
PERFORMED ON RADIATED FOODS TESTED 


Test No. 1, Mouse Exotoxin Assay - 0.5 ml. of a 1:10 aqueous suspension of 


the sample was administered to each of 5 male albino mice. Cbnervetions 
were made at 4, 24, 48, and 72 hours after injection. 

Test No. 2, Total Plate Count - Standard plate count procedure for aerobic 
bacteria using M. P. H. agar medium; incubated 48 hours at T'S. 

Test No. 3, Test for Salmonella - Selenite broth medium was inoculated with 
an aqueous suspension of the sample and incubated for 24 hours at Ts. 
Subcultures were then made to SS agar plates and these were incubated for 
24 hours at 37°C. 

Test No. 4, Test for Anaerobes - 10 ml. of a 1:10 aqueous suspension of 
the sample was inoculated into thioglycolate medium and incubated for 96 
hours at 37°C. Absence of bacterial growth was checked by examination of 


stained smears from each tube. 


FEA 58040 APPENDIX A 
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Chicken Pot Pie 
Buttered Noodles 
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(Maryland Style) 
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SUMMARY OF OEEC—-ENEA STUDY GROUP FIRST AND SECOND MEETINGS, 


MARCH—MAY 1960 ON FOOD IRRADIATION 


SUMMARY OF FIRST MEETING OEEC/ENEA STUBS GROUP 
ON FOOD IRRADIATION, MARCH 10-11 0 








The meeting was attended by representatives from 14 countries and 


three international organizations, i.e., Euratom, FAO and IAEA. Mr. 


Germain Mocquot (France) was elected chairman, 


The first day was devoted primarily to discussions of country 


activities and plans. ‘The group demonstrated great interest in the report 


given by Mr. Robert Rodden on the status of the U. S. program and the 
proposal now under consideration for the initiation of a civilian program. 


ine discussion of country programs and available sources led to an 


exchange of views concerning the need for more and larger sources. ‘he 


question of mobile units brought forth a wide range of views. The U. K. 


rep (Ley) questioned the desirability of completely mobile units, altiough 


he agreed tnat there was a requirement to transfer sources from one fixed 


installation to another. Lafontaine (Belgium) was concerned about the 


safety aspects of mobile units, (Throughout the meeting. Lafontaine 


repeatedly referred to the possible hazards arising from any work in food 


irradiation), 


The March 11 session was devoted to summing up and agreeing to the 


content, conclusions and recommendations of the required report. Ley (U.K.) 


proposed that a special group be established to assess where and how 


irradiation can be fitted into food processing in Europe. This group would 


examine both the technical and economic feasibility of application of 


irradiation to specific food items. This proposal was accepted. 
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Saeland (ENEA) summarized the conclusions of the meeting as follows: 


le 


greatly the proposals of the Study Group. 


If adopted, the civilian program in the U. S. will influence 
National efforts and cooperative studies should concentrate on 


basic problems at present, although studies of application to 


certain foods should be initiated or supported even now. 
Studies on wholesomeness of irradiated foods are of primary 
importance. 

The economic factor being ultimately decisive, any applied studics 
should be directed towards foods or food products which, currently, 
appear the most susceptible to improved storage life with low 

dosage treatments. 

Special meetings on specific topics in this field should be promoted. 
A plan for the joint use of large sources should be developed. 

The potential of existing food research centers should be expanded 
when possible, in order to conserve scarce manpower and for financiai 
reasons. 

A cooperative research program should consider the advantages of 
devising the program on the basis of regional interests in the 
production of certain foods or food products. 


there should be a detailed study on the need for additional sources 


and facilities, including economic studies. 


All the representatives accepted Saeland's summary. 


The next meeting was scheduled for May 6, 1960, to review a draft of the 


report, 
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SUMMARY OF SECOND MEETING OEEC/ENEA STUDY GROUP 
ON FOOD IRRADIATION, MAY 6, 1960 
The Study Group was established by the European Nuclear Energy Agency 
of OEEC for the purpose of developing a plan for a coordinated European 
program on low dose radiation processing of food to extend shelf life. The 
initial meeting of the Study Group was held on March 10 and 11, 1960, at 

which time the United States was represented by Major Robert M. Rodden. A 

second meeting was held on May 6, 1960, at which the United States was rep- 

resented by Mr. Joseph E. Machurek, USAEC, The purpose of this meeting was 
to review a draft report developed as a consequence of the first meeting. 
During the meeting the U. S. representative presented a brief summary 

of the current status of the AEC program on low dose radiation processing 

of food and the Department of the Army program for high dose radiation 

sterilization. This was received with a great deal of interest. In addition, 
he provided the ENEA Secretariat with copies of the AEC testimony at the 

March 31, 1960, JCAE Hearings, as well as the March 11, 1960, brochure on 

the Department of the Army program. 

The Study Group reviewed the previously prepared draft report in very 
great detail. A series of recommendations were adopted as follows: 

a. A preliminary evaluation should be made of the economic and engineering 
feasibility of the specific applications envisaged for food irradiation 
in the Member Countries, giving special consideration to applications 
with public health advantages. 


b. A survey should be made of existing irradiation facilities in the Member 


Countries and a proposal worked out whereby large radiation facilities 
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suitable for development work on selected applications would be made 

available. 

c. In collaboration with appropriate international organizations a proposal 
should be worked out for the setting up of a panel which should review and 
discuss the problems relating to the health and safety of irradiated food, 
collect and distribute relevant information and assist member governments 
regarding these questions. 

d. Plans should be made for a close working contact between any joint OEEC 
programs on food irradiation and similar programs of other countries 
including particularly the United States. 

The Study Group report as revised at this meeting is to be presented to 
the Steering Committee on Nuclear Energy, ENEA, by June 1, 1960. At that time 
it will also be recommended that in order to work out detailed proposals along 
the lines of the foregoing recommendations, the work of the Study Group should 
be continued. Anticipating approval of this, the Study Group agreed to meet 
again, probably in October. 

At the request of Dr. E. Saeland, Deputy Director, ENEA, the U. S. repre- 
sentative met with him, Dr. N. Desrosier, consultant to OEEC and Mr. Frank Ley 
of the United Kingdom, Wantage Radiation Laboratory, on May 7, 1960. One purpose 
of this meeting was to discuss the methods the USAEC was employing in imple- 
menting its low dose radiation processed foods program. Details of the 
Commission's initial technical and economic feasibility studies under contracts 
with Stanford Research Institute and Massachusetts Institute of Technology were 


of great interest. Dr. Saeland felt similar studies would be necessary in 


carrying out the European program. 
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A second purpose of this meeting involved the question of setting up 
formal procedures for exchanging information between the United States and 
OEEC on their respective programs. It was indicated that the AEC's testimony 
before the JCAE on March 31, 1960, specifically identified the Commission's 
desire to exchange information in this field with other countries. Dr. Saeland 
said he would investigate in what way OEEC could reciprocate and then initiate 
a formal proposal through appropriate channels for routine information exchange. 

It is apparent that the OEEC Member Countries are vitally interested in 
the details of the United States program. Furthermore, the fact that the AEC 
program has been established and the Army program continued carries great 
weight and enhances United States prestige. Continued United States interest 
and cooperation in the OEEC program not only would be helpful to the Member 
Countries and desirable from an international relations viewpoint, but also 
would be of positive value to the United States in terms of having the benefit 


of technology developed in the OEEC program, 
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Address your 





To Order From Office of Techmical Services (OTS) 

Address your order to Office of Technical Services, U. S. De- 

partment of Commerce, Washington 25, D. C. Make check or | 
| 
| 














money order payable to OTS, Department of Commerce. Reports 
available fram OTS may also be ordered through the Depart- 


ment of Commerce field offices 


Te Order From Other Sources. When an agency other than 
OTS or LC is the source, use the full address included in 
the abstract of the report Make check or money order paya- 
ble to that agency 


ee ‘ il 





order to Library of Congress, Photoduplicetion Service, Pub 
| lacations Board Project, Washington 25, D. ( Make check or 
money order payable to Qhef, Photoduplication Service, Li 
brary of Congress. State whether report is desired in micro- 
film or photocopy. ‘licrofilm copies ere in 35 millimeter 
film and require special reading equipment 
[a — acon - on 
Abbreviations: Mi - microfilm; Ph - photostat; Enl Pr 
Electronic and rad adiolo cal devices for steriliza- 








Quartermaster Gaamrele Military Planning ‘Div. 
Research and Development Labs. 
(Horigan and Cozzi) 1953. 32p. 


Mi $2.50 Ph $5.25 


nical Library. 






PB 111328 


Radiation sterilization: Neview of the literature 
in selected fields, compiled by Radiation Sterili- 
zation Project. uartermas ter Fo 
Inst., Chicag I 


$2.00 








~-Lonizing radiations, their roduction, effects te, ai 
utilization (with special reference to food and 
packaging technology. Part II. 1954. 320p. Order 
from OTS ¥%6&.00 PS 1116% 


--lonizing radiations 





utilization (with spec 

packaging technolo { ts II 

1955. 538p. Order from OT $11.0 PB 111636 
s 


--lLonizing radiations, their production, effects, and 
utilization (with s cial reference to food and 
packaging tec! mology). Supp lemen it NO. Tile 19506 

250p. Order from OT 





4.75 PB 111636 
s2 
--Ionizing radiatio their production, effects, and 


Gtriization —— special FeTerence to Tood and 
, Tool er 
- Supplement 







Mo. iii and 
$3.0 


ut Sization 


packaging oe tech nology. . IT : ubjec st index. 195L. 
Pe from LY Mi £9.25 Ph $36. 75 PB 111637 





enlargerent. print 


-- plements no. I and II to PB 111637. Subject 
SNE Wipe Order fro OS 8.25 


nde -« lOlp. Order fron OTS 
PB 111637 


s 





sterilization of perishable foods. 
\includes sterilization of frozen orange juice 
and beef sausage) (Proctor, Lockhart an? Gold- 
blith) 1952. 3hp. Order from LC Mi °2.50 Ph 25.25 
PB 115310 






Application of electronic treatments to destruction 
of insects in set military rations and 
ckagi materials. (includes effects of radia- 
tion on food rations and packaging materials) 


“MT? 


TT. Dept. of Food Technology. (Proctor, Lockhart 
and Goldblith) 1954. Mlp. Order from LC Mi $5.00 
Ph $15.25 PB 116230 


--Possibility of sb littg as cathode rays 
or presesvasion and for complete steriliza- 
tion of fruits, vegetables nd mé i 


the s 
(Proctor, Nickerson and Goldblith) 
Order from LC Mi $3.00 Ph $7.75 






"PB 117196 






Ss 
> 





U.S. nel discussion on radiation preservation 
of foods, U. pt. of Commerce, Ant 2 . 
(Siu, Cook and others) 22p. Order m OT 


50 cents PB 121103 






tein of sterilized mat. 
Termination report no. tura. 


Experiment Station, Ames, Ia. (Fox) 1955. 22p. 
Order from LC Mi $2.70 Ph $4.50 PB 121300 


Radiation sensitivity of meat spoilage micro- 
organisms. Termination report no. 9. American Meat 
Inst. Foundation. Div. of Bacteriology, Chicago, 
Ill. (Niven) 1956. 19p. Order from LC Mi $2.10 
Ph $3.30 PB 121301 


Flavor of foods sterilized by combining conventional 
cess with ioniz radiations. port no. 
regon. Agricultur periment Station, Corvallis 
Ore. (Schultz) 1955. 52p. Order from OTS $1.50 
PB 121302 
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Fundamental cal and tiochemical 
occur as a res °. ation 


s which 
nt result 


n mo cations o. avor, Color, and texture. 
MIT. (Proctor) 1955. Tip. rier from Of $2.0 


PB 121303 





* 29p. “order from OTS 
PB 121304 





Order fron OTS $2. 75 


5. bp 
PB 121305 


Inhibition of enzymatic activity in irradiated food- 

stuffs. Wisconsin Univ. Inst. for Tnzyme Research, 
son, Wisc. (Green) 1955. 26p. Order from OTS 

75 cents PB 121306 


Relationship of radiation induced fat oxidation and 
Tiavor, color, and vitamin ch es in meat. calif. 
Univ. tent. of Food a Tech., Davis, calif. | tappel) 
1956. Tp. Order from LC Mi $1.80 Ph $1.50 

PB 121307 


Combined effects of heat and radiation in food 
sterilization. Michigan. Univ. Engineering Research 
Ynst., Ann Arbor, Mich. — 1955. L8p. Order 
from LC Mi $3.30 Ph $7,580 PB 121308 


sa of color, flavor and odor changes in 
rradia meat. rican Meat Inst. Foundation, 
Chicago, rT (Schweigert) 1955. l6p. Order from 


OTS 50 cents PB 121309 





tate Uni P 
(Wolfrom) 1955. 79p. Order from OTS $2.00 
PB 121310 


Effect of ionizing radiations on carotenoid stabilit 
Calif. Univ., Berkeley, Calif. (Mackinney) 1956. 


llp. Order from OTS 50 cents PB 121313 


Flavor changes induced by radiation sterilisation. 
Stanford Research Inst., Menlo Park, ca lif. (Brady) 
1956. 65p. Order from OTS $1.75 PB 121925 


istic and economic feasibility study on radiation 
North American Aviation, 
Yos Angeles, Talit. TBeeley, Dillion, Mikell and 
others) 1956. 125p. Order from OTS $3.25 





PB 121961 


Studies on radiation sterilization of sliced apples. 
s. Univ. ge of Agriculture. Dept. o: 
Food Technology, Urbana, Ill. (Milner) 1956. 
77p. Order from OTS $2.00 PB 121962 


Effect of gamma radiation on odor, color and vitamins 
or meats Florida State Univ., Tallahassee, Fla. 
lewis and Johnsen) 1956. 6p. Order from 

te mt $1.80 Ph $1.80 PB 125394 


Irratiation of pba pty: Armour Research 
o tion, icago, « (WeinstocR and 
Hawrylewicz) 1956. 25p. Order from Lc Mi £2.70 

“a PB 125395 


Radiation Bese of —- the eer int er as 
wo nterdepartmenta ttee on Radiation 
rvation of Food. 1957. 3lp. Order from OTS 
$1.00 PB 131169 


) - 
S85 
Status report to nt on radiation serva- 

tion of oo T Ottis of the quartermaster 


General. Office of Research and Encineering. 
(Jackson) 1957. 17p. Orter from OTS 50 cents 
PB 131171 


Assessment of the possible toxic effects to human 
= °. ort-term consumption ste sed 
rays. U.S. Army. Surgeon Gene s 


ce. } cal Nutrition Lab. Fitzsimons Amy 
Hospital, Denver, Colo. (Levy, Bernstein, Francis 
amd others) 1957. 36p. Order from OTS $1.00 
PB 131727 


Correlation in radiation sterilized foods of the 
Chemical changes associated with the characteristic 
flavor Sreake ent. Oregon state coll. Agricultural 
Experiment Station, Corvallis. (Schultz) 1956. lp. 
Order fran OTS 50 cents PB 131948 


Effect of ionizing radiations on the nutritive and 
“Fists charestiatin of Teen, allt v., 
Los Angeles. (Mead) 1957. Oop. Order from OTS 
75 cents PB 131951 





Effect of irradiation 
Tations for 
( Fagerson e Jcp. O 


4 foods used in 
Mass. Univ., Amherst. 
om OTS $1.00 

PB 131952 





Chemical control of meer in dehytra ted 
vegetables. calif. Agricultural Experiment Station, 
S, Calif. (Vaughn and York) 1956. 27p. Order 
from OTS 75 cents PB 131953 


Use of additives in eliminati the undesirable 






effects of ionizi raciations. lab. of Vitamin 

Tech., Inc., Chicago, | osner) 1956. li9p. 

Order from OTS £1.25 PB 131954 
Com; tive study of the effects of h and low 


ns. raciations in s zation. 

Stanford Research Tnst., Menlo Park, Calif. 

(Taimuty) 1957. 6lp. Order from OTS $1.75 
PB 131955 


Study of chemical additives for food to prevent 
nage during radiation sterilization. Midwest 
Research Inst., Kansas City, Mo. (Shortridge) 


PB 131956 


1957. k2p. Order from OTS $1.25 






rra Tation. Oregon State Co 
riment Station, Corvallis. 

(Schuits) 1957. 6lp. Order from OTS $1.75 

PB 131958 


Detection of ractiation induced free radicals b 
gnetic resonance. Southwest Research Inst., 
= Intonio, Tex. (Truby, O'Meara and Shaw) 1957. 


78p. Order from OTS $2.00 PB 131966 





wolfran, ° 


rs) Ohio State U. Researc 
Foundation, Columbus. 1957. $2p. Order from OTS 
$2.25 


PB 131967 
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Study of flavor and chemical changes in foods during 
sterilization by irradiation. Southern Research 
Ala. (Burks) 1956. 2lp. Order 
Ph $1.80 PB 132851 


Inst., Birmingham, 
from IC Mi $2.70 





Studies on irraciatio 


pasteurizatior id irradiation 


sterilization of fruits ani vegetables. Utah 








State Agricultural College. Agricultural Experiment 
Station, Logan, Utah. (Pollard) 1956. 57p. Order 
from LC Mi £3.60 Ph $9.30 PB 133031 
Relationship o radiation induce fat oxidation and 
rAavo oT color and vi tanin change Calir. 
iv. Calif. Agricultural “xperi ent tation. 
athe of Food Technology, “avis, Calif. (Tappel) 
1956. 7p. Order from LC Mi $1.90 Ph $1.50 
PB 133033 
Study of changes produced in ti teins 









and amino acids. Gener Elec. Yo. X-Ray Dept. 
Milwaukee, Wisc. (Sellamy) 1956. 115p. Order from 
LC Mi $6.00 Ph $15.30 PB 133034 


13303. 1956. 25p. Order from LC 






slement to PB 


wee 








gineering Researct 
Lab., Ann Arbor, Mich. 
Order from LC Mi $4.50 


Inst. Fission Products 
(Brownell) 1957. 82p. 


Fh £13.90 PB 133265 





Tenderizi : Ion 
affec mea « Ohio ete 
Foundation. Dept. of Agricult tural _Blochent stry, 
Columbus, 0. (Deatheraze) 1956. 43p. Order from 
Le Mi $3.30 Ph $7.80 PB 133435 


Effects of radiations on structure of fruits and 
vegetables. Cornell Univ., Ithaca, N.Y. (kertesz) 
15s. Sp. Order from LC Mi $1.30 Ph $1.90 

PB 133437 


Radiation a. of meat s 
American t Inst. Foundation. Div. of Bacteriology 
Chicago, ni. (Niven) 1957. 20p. Order from LC 


“i $2.40 Ph $3.30 PB 134749 


ilage microorganisms. 






Effect of ionizing radiations on carotenoid stability. 
miv. Berkeley, Calif. (Mackinney) 19 
llp. Order from IC Mi $2.10 Ph $3.30 












PB 135350 


Relationship of irradiation induced fat oxidation 
and flavor, color and vitamin changes in meat. 
Calif. Univ. Agricultural Experiment Station. 

Dept. of Food Tech., Davis, Calif. (Tappel) 1957. 
23p. Order from IC Mi $2.70 Ph $i.9 
PB 135353 


Acceptability of irrajiate’ food consumed by human 
subjects. US Amy. Medical Nutrition Lab. Mitzsimors 
Arny Hospital, Denver, Colo. (McGary, Shipman, Levy 
and Bernstein) 1957. 2up. Orcer fram LC Mi 32.70 
Ph $4.80 






PB 13535 
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Short-term human feeding studies of foods sterilized 
by gamma radiation a stored at room ae 
Amy ca on . nver, 

(Bierman, Plough and others} 1958. bap. Order from 
OTS 75 cents PB 151152 


Radiation preservation of food. Army Quartermaster 
Corps, tt. D.C. 1957. bolp. Order from OTS 


$5.00 


PB 151493 





of the effect of raciation on sta loccus 
enterotoxin. B: Radiation studies on surface 


ripened cheese. (foo? sterilization) Food Research 
Inst. (aagenaar) 1954. 26p. Order from LC ii £2.25 
Ph $4.00 AECU-2957 

Designs for potato irradiation facilities. (design 
oad cost factors) Michigan Univ. Engineering 


Research Inst. (Brownell, Nehemias and Bulmer) 


1954. Op. Order from OTS 30 cents AECU-3184 
Selection of a food irradiation reactor type. 1950. 
"Sp. order Tran Of) 45 cents AECU-3319 


Prelimina 


design study of a food irradiation 
ear Cos, InCey 


OTS $2.50 







yton, 
AECU-3320 





--Cost estimate for the food irradiation me 
Pe ler cents 3384 


A food sterilization reactor. Oak Ridge School of 
Reactor Tech. ermsey, Ball and others) 1955. 
153p. Order from OTS 33.00 CF=55-8-190 (Rev) 


Food irradiation and associated studies. Progress 
report. Colum + \Gaden Op. Order 
from LC Mi $2.40 Ph $3.30 NYO=3317 


--Food irradiation ani associated studies. Progress 
report. Op. cer from nee 200 
Ph $0.30 NYO-3318 


--Food irradiation and associated studies. Progress 
report. 5c. Sop. Order from Le Ma $4.50 


Fh $12.30 NYO-3319 


Termination report. Part I. Food irradiation and 
associated studies. columbia. Univ. 195i. 7p. 


Order from LC Mi $3.30 Ph $7.80 NYO-3320 
pt l 

--Termination report. Part Il. 1956. 77p. Order from 
oS LF cents NYO=3320 
pt 2 


A critical evaluation of the literature pertaini to 
th lication of ionizin aretigt ions te the Tosa 
ry 40 = 





7p. Order from ors 50 cents 


--Facility design utilizi amma radiation for meat 
pastouritatton. 1555. Te Order fron OTS 50 cents 


TID-8002 


This catalog is a suggested list of references compiled from the 290,000 technical reports made available to industry through 
OTS. For information on its services, write Office of Technical Services, U. S. Department of Commerce, Washington 25, D. C., or 


consult your nearest Commerce field office. ‘The monthly / 
research as they are made public by OTS. Subscription rates 
ments, U. S. Government Printing Office, Washington 25, D. C 


|. S. Government Research Reports lists new reports of Government- financed 
are $6.00 « year domestic, 


$9.00 foreign, from Superintendent of Docu- 
May 1959 
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U. S. DEPARTMENT OF COMMERCE FIELD OFFICES 
PROVIDE READY ACCESS TO COMMERCE SERVICES 


@ The Department of Commerce maintains Field Offices in the cities listed below for the purpose of 
providing ready access to the reports, publications, and services of the Business and Defense Services 
Administration, Office of Business Economics, Bureau of Foreign Commerce, Office of Area Develop- 
ment, and the Bureau of the Census. Information on certain activities of the National Bureau of Stand- 
ards and the Patent Office are also available. 

@ Experienced personnel will gladly assist in the solutionof specific problems, explain the scope and 
meaning of regulations administered by the Department, and provide practical assistance in the broad 
field of domestic and foreign commerce. Field offices act as official sales agents of the Superintendent 
of Documents and stock a wide range of official Government publications relating to business. Each office 
maintains an extensive business reference library containing periodicals, directories, publications, and 
reports from official as well as private sources. 

@ Approximately 700 Chambers of Commerce, Manufacturers Associations, and similar business 
groups are official Cooperative Offices of the Department where many of the basic publications and re- 
ports of the Department are on file and available for consultation. If specific information is not on hand 


887 


in the Cooperative Office, your problem will be referred to the nearest Department field office. 
@ These facilities have been established to assist you. You are invited to use them. 


DOMESTIC TRADE 


Population Count and Characteristics; 

Housing Statistics; 

Detailed Agricultural Data on County Basis; 

Retail, Wholesale and Service Business; 

Estimates on Population Movements; 

National Income Statistics; 

Regional Trends in United States Economy; 

Biennial Volume on Business Statistics; 

Current Releases and Business Indicators; 

Research Sources on Market Potentials; 

Development and Maintenance of Markets; 

Reports on Governmental and Private Technical Research; 

Regional and Community Development Techniques; 

Information on Government Procurement, Sales and Con- 
tracts. 


FOREIGN TRADE 


Tariff Rates of Foreign Countries on Specific American 
Products; 

Regulations Bearing on the Control of Exchange Abroad; 

Administration of Regulations Imposing Import Quotas 
and the Details of Import Licensing Procedures in 
Overseas Markets; 

Facts on Economic and Trade Conditions; 

Business Information on Foreign Firms; 

Documentation of Export and Import Shipments, Both 
Here and Abroad; 

Statistical Data on Both Imported and Exported Products; 

Assistance on Export Regulations and Problems, Including 
Prompt Special Service in Emergency Situations; 

Trade Investment and Licensing Opportunities; 

Foreign Lists of Buyers and Suppliers. 


Department Field Offices 


Albuquerque, N. Mex., 321 Post Office Bldg., Phone: 
CHapel 7-0311. 

Atlanta 3, Ga., 604 Volunteer Bldg., 66 Luckie St., NW. 
JAckson 2-4121. 

Boston 9, Mass., U. S. Post Office and Courthouse 
Bldg. Liberty 2-5600. 

Buffalo 3, N. Y., 504 Federal Bldg., 117 Ellicott St. 
MAdison 4216. 

Charleston 4, S. C., Area 2, Sergeant Jasper Bldg., West 
End Broad St. Phone: RAymond 2-7771. 

Cheyenne, Wyo., 207 Majestic Bidg., 16th St.and Capitol 
Ave. Phone: 8-8931. 

Chicago 6, Il., Room 1302, 226 W. Jackson Blvd. 
ANdover 3-3600. 

Cincinnati 2, Ohio, 915 Fifth Third Bank Bldg., 36 East 
Fourth Street. DUnbar 1-2200. 

Cleveland 1, Onio, Feaeral Reserve Bank Bidg., E. 6th 
St. and Superior Ave., CHerry 1-7900 

Dallas 1, Tex., Room 3-104 Merchandise Mart. Riverside 
8-5611. 

Denver 2, Colo.,142 New Customhouse. KEystone 4-415 1. 

Detroit 26, Mich., 438 Federal Bldg. WOodward 3-9330. 

Greensboro, N. C., 407 U.S. Post Office Bldg. Phone: 
BRoadway 3-8234. 

Houston 2, Tex., 610 Scanian Bidg., 405 Main St. CApitol 
2-7201. 


Jacksonville 1, Fla., 425 Federal Bldg ELgin 47111. 


Kansas City 6, Mo., Room 2011, 911 Walnut St. BAiti- 
more 1-7000. 

Los Angeles 15, Calif.. Room 450, 1031S. Broadway. 
Richmond 94711. 

Memphis 3, Tenn., 212 Falls Bldg. JAckson 6-3426. 


Miami 32, Fla., 316 U. S. Post Office Bldg. FRank- 
lin 9-5431. 

Minneapolis 1, Minn., 319 Metropolitan Bidg. FEderal 
2-3244. 


New Orleans 12, La.,333 St. Charles Ave. EXpress 2411. 
New York1, N. Y., Empire State Bldg. LOngacre 3- 3377. 
Philadelphia 7, Pa., Jefferson Bldg., 1015 Chestnut St 
WAlnut 3-2400. 
Phoenix, Ariz., 137 N. Second Ave. ALpine 8-5851. 
Pittsburgh 22, Pa., 107 Sixth St. GRant  1-5370 
Portland 4, Oreg., 217 Old U.S. Courthouse &P. O. Bldg. 
CApitol 6-3361. 
Reno, Nev., 1479 Wells Ave. Phone: 2-7133. 
Richmond 19, Va., 309 Parcel Post Bldg. Milton 4-9471. 
St. Louis 1, Mo., 910 New Federal Sidg. MAin 1-8100. 
Salt Lake City 1, Utah, 222 SW. Temple St. EMpire 4- 255° 
San Francisco 11, Calif.,Room 419 Customhouse. YUkon 
6-3111. 
Savannah, Ga., 
ADams 2-4755. ° 
Seattle 4, Wash., 809 Federal Office Bidg., 909 First 
Ave. MUtual 2-3300. 


235 U. S. Courthouse and P. O. Bldg. 
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10 cents 


Food Preservation by Irradiation 
Supplement to CTR-357 


A bibliography of reports listed in the two OTS monthly abstract journals: U. S. Government Research 


Reports and Technical Transiations. 


HOW TO ORDER REPORTS. Always use complete title and code 
designation of each report as shown on bottom line, right side. 
Order from agency indicated. 


To Order From Library of Congress (LC). Address your order 
to Library of Congress, Photoduplication Service, Publication Board 
Project, Washington 25, D. C. Make checkor money order payable 
to Chief, Photoduplication Service, Library of Congress. State 
whether report is desired in microfilm or photocopy. 


To Order From Office of Technical Services (OTS). Address your 


order to Office of Technical Services, U. S. Deparument of Com- 


merce, Washington 25, D. C. Make check or money order pay- 
able to OTS, Department of Commerce. Reports available from 


OTS may also be ordered through Department of Commerce field 
offices. 


To Order From Other Sources. When an agency other than OTS 
or LC is the source, write to that agency directly. Make check or 
money order payable to that agency. 





Abbreviations 


Agricultural Marketing Service, Chicago, Ill. 
CONTROL OF POST HARVEST DISEASES OF FRUITS AND VEG- 
ETABLES BY RADIATION TREATMENTS, by Louis Beraha 
and G.B. Ramsey. Rept. no. 7 (Final) 1956, 5lp. 
Order from LC mi $3.60 ph $9.30 PB 134699 


Ammy Medical Nutrition Lab., Denver, Colo. 
MEDICAL PROTECTION PLAN FOR THE IRRADIATED FOOD 
TASTE PANEL, by Allan L. Forbes and Mayna R. Allen. 
1958, llp. 

Order from LC mi $2.40 ph $3.30 PB 135919 

Michigan U. (Research Inst.), Ann Arbor 
COMBINED USE OF HEAT AND RADIATION TREATMENT FOR 


STERILIZATION OF FOODS, by Lloyd L. Kempe. Rept. 
no. 13 (Final) 1957, 85p. 
Order from LC mi $4.80 ph $13.80 PB 136727 


Oregon State Coll. Agricultural Zxperiment Sta- 
tion, Corvallis 
RESISTANCE OF MICROORGANISMS TO IONIZING RADIATION 
APPLIED TO FOOD (includes meat and poultry—ef- 


fects of radiation), by P.R. Elliker. Rept. no. 
6 (Final) 1957, 33p. 
Order from IC mi $3.00 ph $6.30 PB 138804 


American Machine and Foundry Co., New York 
EVALUATION OF RADIATION-PROCESSED POTATOES UNDER 
COMMERCIAL HANDLING CONDITIONS, by W.E. Chamberlain, 
Joseph Silverman and others. Rept. no. 5 (Final) 
1957, 4l1p. 

Order from LC mi $3.30 ph $7.80 PB 140300 

Michigan State U., East Lansing 
CONTROL OF STORAGE ROT OF POTATOES BY GAMMA RADI- 
ATION, by W.J. Hooker, D.R. Isleib and D.T. Duncan. 
Rept. no. 10 (Final) 1958, 47p. 


Order from LC mi $3.30 ph $7.80 PB 142318 


Mi-—Microfilm, 35 mm.; Ph-- 


Photocopy; Enl. Pr-- Enlargement Print 


Stanford Research Inst., Menlo Park, Calif. 
OBTAINING A SYSTEM OF DOSIMETRY (includes food— 


effects of radiation), by S.I. Taimty. Rept. no. 
14 (Final) 1959, 105p. 
Order from LC mi $5.70 ph $16.80 PB 142511 


Southern Research Inst., Birmingham, Ala. 
STUDY OF FLAVOR AND CHEMICAL CHANGES IN FOODS DURING 
STERILIZATION BY IRRADIATION (includes flavor of 
beef), by Robert E. Burks, Jr. Rept. no. 8 (Final) 
1958, 44p. 
Order from LC mi $3.30 ph $7.80 PB 143775 
Illinois U., Urbana 
ISOLATION AND IDENTIFICATION OF THE STALE-FLAVOR 
COMPONENTS WHICH DEVELOP IN DRY WHOLE MILK (AS A 


RESULT OF RADIATION), by R. McL. Whitney. Rept. no. 
5 (Final) 1957, 35p. 
Order from LC mi $3.00 ph $6.30 PB 143776 


Pennsylvania State U., University Park 
ODOR AND FLAVOR PROBLEMS IN RADIATION STERILIZATION 
OF FOODS, by D.V. Josephson. Rept. no. 9 (Final) 
1956, 32p. 
Order from IC mi $3.00 ph $6.30 PB 143781 
Michael Reese Hospital of Chicago, Ill. 
STUDY OF SOME PHYSICAL AND BIOLOGICAL ASPECTS OF THE 
ACTION OF HIGH ENERGY ELECTRONS ON MICROORGANISMS 
(includes food and microorganisms - effect of radia- 


tion) by E.M. Uhlmann and J. Ovadia. Rept. no. 2 
(Final) 1958, 74p. 
Order from LC mi $4.50 ph $12.30 PB 143835 


Whirlpool Corp., St. Joseph, Mich. 
EVALUATION OF SHELF LIFE OF IRRADIATED FOOD, by 
Aaron L. Brody. Rept. no. 8 (Final) 1958, 72p. 
Order from LC mi $4.50 ph $12.30 


PB 144183 





ll 


ING 
1) 


75 


8 


F THE 


adia- 


3835 


4183 


NATIONAL FOOD IRRADIATION RESEARCH PROGRAM 889 


AEC REPORTS 


Office of Quartermaster General 
THE UNITED STATES ARMY IONIZING RADIATION CENTER 
(food irradiation facilities) by Pomerantz and 
Mastran, 1958, lip. 
Order from OTS 50 cents A/Conf. 15P/793 
Illinois Univ., Urbana 
THE EFFECT OF IRRADIATION STERILIZATION ON THE NU- 
TRITIVE VALUE OF THE PROTEIN AND ENERGY COMPONENTS 
IF FOODS by Johnson, Nietta and Tsien, 1958, 9p. 
Order from OTS 50 cents A/Conf. 15/P/799 


American Meat Inst. Foundation amd Chicago Univ. 
CHEMICAL CHANGES IN MEAT INDUCED BY GAMMA IRRADIA-~ 
TION by Doty and others, 1958, 7p. 
Order from OTS 50 cents A/Conf. 15P/806 

Michael Reese Hosp. and Quartermaster Food and 

Container Inst., Chicago 
THE PROBLEM OF INDUCED RADIOACTIVITY IN THE USE OF 
HIGH ENERGY ELECTRONS (25MEV) for STERILIZATION AND 
CHEMICAL PROCESSING (food-radiosterilization) by 
ovadia, Heimets and Huschman, 1958, l4p. 

Order from OTS 50 cents A/Conf. 15P/807 


Continental Can Co., Inc. 
RADIATION CHEMISTRY OF FOODS - 1958 by Morgan, 17p. 
Order from OTS 50 cents A/Conf. 15/P/808 


General Nuclear Engineering Corp. and Div. of Re- 
actor Development, AEC 

THE USE OF NUCLEAR ENERGY FOR PURPOSES OTHER THAN THE 

GENERATION OF ELECTRICITY (includes food irradiation 

facilities; heating plants, merchant vessels, etc.) 

by Zinn and Godwin, 36p., 1958 

Order from OTS 50 cents A/Conf. 15/P/1831 
Food Research Inst. 

A STUDY ON THE EFFECT OF RADIATION ON HEAT RESISTANCE 

OF BACTERIAL SPORES by Sugizana. B. STUDY OF THE EF- 

FECT OF RADIATION ON STAPHYLOCOCCUS ENTEROTOXIN by 

Surgalla. Radiation studies on these spreads by 

Wagenan, 1954, 20p. 

Order from IC mi $2.00 ph $2.75 AECU-2901 
American Meat Inst. Foundation 

UTILIZATION OF GROSS FISSION PRODUCTS. SUMMARY RE- 

PORT FOR FEB. 1952 - JUNE 1954 (includes food - radio- 

sterilization), 54p. 

Order from LC mi $3.00 ph $7.75 AECU-2951 
Washington Research Labs. National Canners Assoc. 
D.C. 

INVESTIGATION OF GAMMA STERILIZATION. Final report 
includes food - radiosterilization) by Bohrer and 

Reed. 1954, 39p. 

Order from LC mi $2.50 ph $5.25 AECU-2952 
Mich. Univ. Engineering Research Inst. 

OPERATION OF THE FISSION PRODUCTS LABORATORY. REPORT 

FOR JAN - MARCH 1955 (includes effect of feeding ir- 

radiated wet mash to pullets; flour irradiation 

method of controlling insect infestation of flour, 
etc.), by Brownell, Nihenuas and Bulmer. 27p. 

Order from LC mi $2.70 ph $4.80 AECU-3028 


Michigan University 
PROPOSED NEW METHOD OF WHOLESALING FRESH MEAT BASED 
ON PASTEURIZATION BY GAMMA RADIATION by Brownell, 
Nihenuas and Bulmer. 1954, 32p. 


Order from LC mi $3.00 ph $6.30 AECU-3043 


Michigan University 
THE DESIGN OF A GAMMA IRRADIATION FACILITY FOR THE 
CONTROL OF INSECT INFESTATION IN FLOUR, MEAL OR GRAIN 
by Brownell, Nihenuas and Bulmer. 1955, 23p. 
Order from IC mi $2.70 ph $4.80 AECU~3050 


Internuclear Co., Clayton, Mo. 
COOLING OF THE FOOD IRRADIATION REACTOR CORE by 
leyse. 1956, 8p. 
Order from LC mi $1.80 ph $1.80 AECU-3328 
Internuclear Co. 
HEATING AND COOLING OF THE INDIUM BLANKET, THERMAL 
SHIELDING, AND SHIELDING POOL (food irradiation fa- 
cilities). 1956, 8p. 
Order from LC mi $1.80 ph $1.80 AECU- 3329 
Internuclear Co. 
CONCERNING THE DIRECT USE OF CORE GAMMAS FOR FOOD IR- 
RADIATION, by Pearce. 1956, 10p. 
Order from LC ai $1.80 ph $1.80 AECU-3331 
Internuclear Co. 
DISCUSSION OF HOMOGENEOUS REACTOR POSSIBILITIES (for 
food-sterilization) by Hub. 1956, 5p. 
Order from IC mi $1.80 ph $1.80 AECU-3336 
Internuclear Co. 
DECONTAMINATION AND WASTE DISPOSAL IN INDIUM GAMMA 
(FOOD) IRRADIATION FACILITY by Widdoes. 1956, 7p. 
Order from LC mi $1.30 ph $1.80 AECU-3339 


Internuclear Co. 

USE OF FISSION PRODUCT GAS AS A GAMMA SOURCE by Hub. 

1956, 6p. 

Order from LC mi $1.80 ph $1.80 AECU-3340 
Internuclear Co. 

PARAMETER STUDY OF A-1 REACTOR (FOR FOOD IRRADIATION) 

by Hub. 1956, l2p 

Order from LC mi $2.40 ph $3.30 AECU-3341 
Internuclear Co. 

AN INVESTIGATION OF PRODUCTION RATE, DWELL TIME WITH 

COMPONENTS ON DOSE (FOOD IRRADIATION FACILITIES) by 

Hub. 1956, 6p. 

Order from LC ai $1.30 ph $1.80 AECU-3342 
Internuclear Co. 2% 

PHOTONEUTRONS IN FOOD IRRADIATED by Na“” by Bray. 

1956, lAép. 

Order from LC mi $2.40 ph $3.30 AECU-3343 
Columbia Univ. 

FOOD IRRADIATION AND ASSOCIATED STUDIES, QUARTERLY 

PROGRESS REPORT (includes milk sterilization) by 

Gaden. 1951, l6p. 

Order from LC mi $2.40 ph $3.30 NYO-3317 
Columbia Univ. : 

FOOD IRRADIATION AND ASSOCIATED STUDIES. QUARTERLY 

PROGRESS REPORT (includes milk, butter and oleic acid- 

radiation effects). 1952, 35p. 

Order from LC mi $3.00 ph $6.30 NYO-3318 
Mass. Inst. of Tech. 

A CRITICAL EVALUATION OF THE LITERATURE PERTAINING TO 

THE APPLICATION OF IONIZING RADIATIONS TO THE FOOD AND 

PHARMACEUTICAL FIELDS, by Proctor and Goldblith. 

1952, 242p. 


Order from LC mi $9.90 ph $34.30 NYO-3337 
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Mass. Inst. of T ° 
QUARTERLY PROGRESS REPORT FOR JAN - MARCH 1952 (in- 








cludes food s ligation and effects of Co®” on 
Escherichia coli) by Proctor amd Goldblith. 1952, 
29p. 

Order from LC mi $2.70 ph $4.80 NYO-3338 


A CONCEPTUAL DESIGN OF A FOOD IRRADIATION REACTOR, 
1956, 370p. 


Order from OTS $6.50 AEOU-3361 


IRRADIATION 


RESEARCH PROGRAM 


PROCEEDINGS OF THE INTERNATIONAL CONFERENCE ON THE 

PRESERVATION OF FOODS BY IONIZING RADIATIONS 

JULY 27 - JULY 30, 1959. 294p. 

Order from OTS $4.00 TID-7585 
Technical Information Service, AEC 

GLASS DOSIMETERS FOR RADIATION MEASUREMENT (includes 

measurement of doses in food and drug sterilization) 

by Schulman. 1956, 18p. 


Order from OTS 20 cents TID-8006 


TRANSLATIONS 


THE EMPLOYMENT OF ULTRAVIOLET RADIATION FOR THE STER- 
ILIZATION OF CERTAIN OBJECTS IN FOOD PRODUCTION by 
Z.A. Ignatovich and E.I. Olenieva. 1958, 7p. 

Trans. of Voprosy Pitaniya (USSR) 1955, v. 14, no. l, 
Pp. 39-44. 

Order from OTS 50 cents 5911203 
THE AFTEREFFECT OF IONIZING RADIATION ON THE VITAMIN 
C AND CAROTENE CONTENT OF CERTAIN PREPARATIONS AND 
FOODSTUFFS by G.M. Yegiazarov. 1959, 4p. 

Trans. of Voprosy Pitaniya (USSR) 1958, v. 17, no. 5, 
9-11. 

Order from OTS 50 cents 








59-11432 


ON THE FORMATION OF TOXIC AGENTS DURING RADIATION 
STERILIZATION by M.N. Shalnova. 1959, 6p. 

Trans. of Zhurnal Obshchey Biologii (USSR) 1958, v. 
19, no. 3, p. 234-238. 


IMPROVEMENT OF CHOCOLATE THROUGH ULTRASONICS. IM- 
PORTANT INNOVATIONS (1959) 2p. 

Trans. of Zucker- und Sussvarenwirteschaft (West 
Germany) 1957, v. 10, p. 787-768. 
Order from ATS $4.00 5939-18879 
RESEARCH ON THE EFFECT OF FREEZING MEAT BEFORE 
GAMMA RADIATION by L. Brumelet and Pierre Vidal. 
1959, 6p. 

Trans. from mono. Recherches sur 1'Influence de la 
Congelation des Viandes Avant Irradiation par les 
Rayons Gamma, Moscow, 1958. 
Order from OTS 50 cents 59-21067 
SOME ASPECTS OF THE PROBLEM OF PACKAGING FOOD 
PRODUCTS WHICH HAVE BEEN STERILIZED BY IONIZING 
RADIATION by L. Brumelet and Pierr Vidal. 1959, 
9p. 

Trans. from Revue Generale du Froid (France) 1958, 
July. 


Order from OTS 50 cents 59-21068 


IES 


Order from OTS 50 cents 5939-13360 
RELATED STU 
Dlin Mathieson Chemical Corp., New Haven, Conn. 


TESTING PROGRAM FOR IRRADIATED PACKAGING FILMS by 
Simeri. Rept. no. 5 (Final) 1957, 30p. 
Order from IC mi $2.70 ph $4.80 PB 139596 


Rock Island Arsenal Lab., Ill. 
GAMMA RADIATION OF PACKAGING MATERIALS by Garland. 
1959, 19p. 
Order from OTS 50 cents PB 161097 
Fission Products Lab., Univ. of Mich. 
NUCLEAR ACTIVATION WITH COBALT-60 GAMMA RAYS. (food 
radioactivity-induced in) by Meinke. 1954, lép. 
Order from OTS 15 cents AECU-2904 


Food and Drug Admin., Wash., D.C. and Federal 
Civil Defense Admin., Battle Creek, Mich. 
EFFECTS OF NUCLEAR EXPLOSIONS ON BULK FOOD STAPLES 
by Rowe. 1956, 38p. 
Order from OTS 30 cents WT-1163 
Food and Drug Admin. and Federal Civil Defense 
Admin. 
EFFECTS OF NUCLEAR EXPLOSIONS ON CANNED FOODS by 
Greenleaf and others. 1956, 89p. 


Order from OTS $2.25 WT-1212 


THE EFFECT OF NUCLEAR EXPLOSIONS ON SEMJ-PERISHABLE 
FOODS AND FOOD PACKAGING by Hardenburg and Ryall. 
1956, 59p. 

Order from OTS $1.50 WT-1214 
EFFECTS OF NUCLEAR EXPLOSIONS ON FROZEN FOODS by 
Schmitt. 1956, 17p. 
Order from OTS 20 cents WT-1215 
THE EFFECT OF NUCLEAR EXPLOSIONS ON MEAT AND MEAT 
PRODUCTS by Philbeck and Doty, 1956, 4lp. 
Order from OTS 30 cents WT-1216 
EXPOSURE OF FOODS AND FOODSTUFFS TO NUCLEAR EX- 
PLOSIONS (covers over 100 different foods). A 
SUMMARY OF RESULTS, by Laug. 1956, 19p. 
Order from OTS 50 cents WT-1222 
EFFECT OF FALLOUT CONTAMINATION ON PROCESSED FOODS, 
CONTAINERS, AND PACKAGING by Luminger and others. 
1958, 17. 

Order from OFS 75 cents WT-1496 
THE EFFECT OF NUCLEAR EXPLOSIONS ON COMMERCIALLY 
PACKAGED BEVERAGES by McConnell and others. 1956, 
18p. 


Order from OTS 20 cents WT-1213 
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Listed below are the code designations used in OTS bibliographies to indicated sources of translations 


and the names and addresses of these agencies. 


these agencies, order direct from the agency. 


AIP 
American Institute of Physics 
335 East 45th Street 
New York 17, New York 


API 
Academic Press, Inc. 
lll Fifth Avenue 
New York 3, New York 


ATS 
Associated Technical Services, 
Inc. 
P.O. Box 271 
East Orange, New Jersey 


BIHR 
Circulation Manager 
Translations of the Beltone Insti- 
tute for Hearing Research 
2900 West 36th Street 
Chicago 32, Illinois 


BISI 
The Iron and Steel Institute 
4, Grosvenor Gardens 
London, S.W. 1, England 


cB 
Consultants Bureau, Inc. 
227 West 17th Street 
New York 11, New York 


CCT 
Consultants Custom Translations, 
Inc. 
227 West 17th Street 
New York 11, New York 


CHP 
Cleaver—Hume Press, Ltd. 
31 Wright's Lane 
London, W. 8, England 


CIDNT 
Centralny Instytut Dokumentac ji 
Naukowo-Technicsgne } 
Warezava 12 
Ale ja Niepodleglosci 188 
Poland 


CSIRO 
Commonwealth Scientific and In- 
dustrial Research Organization 
Information Service 
314 Albert Street 
East Melbourne C. 2, Victoria, 
Australia 


SYMBOLS FOR SOURCES OF TRANSLATIONS 


CTT’ 
Columbia Technical Translations 
5 Vermont Avenue 
White Plains, New York 


EIS 
Engineering Information Services 
Kirkham, Preston, Lancashire, 
England 


HB 
Henry Brutcher 
P.O. Box 157 
Altadena, California 


HMSO 
Her Ma jest's Stationery Office 
P.O.B. 569 
London, S.E. 1, England 


HTCBN 
Hungarian Trading Company for 
Books and Newspapers "Kultura" 
Budapest 62, P.O. Box 149 


IP 
Interscience Publishers, Inc. 
250 Fifth Avenue 
New York 1, New York 


i 
Photoduplication Service 
Publication Board Project 
Library of Congress 
Washington 25, D.C. 


LSA 
Literature Service Associates 
Route 1 
Bound Brook, New Jersey 


MACL 
Maclaren and Sons, Ltd. 
Maclaren House 
131 Great Suffolk Street 
London, S.E. 1, England 


MOF 
Morris D. Friedman, Inc. 
P.O. Box 35 
New Newton 65, Mase. 


NASA 
National Aeronautics and Space 
Administration 
1520 H Street, N.W. 
Washington 25, D.C. 


When a translation is indicated as being available from one of 


NRCC 
National Research Council, 


Library 
Ottawa 2, Canada 


oTs 
Office of Technical Services 
Department of Commerce 
Washington 25, D.C. 


PERA 
The Information Manager, 
Production Engineering Research 
Association 
Melton Mowbray 
Leicestershire, England 


PLP 
Plenum Press, Inc. 
227 West 17th Street 
New York ll, N.Y. 


PP 
Pergamon Press 
122 East 55th Street 
New York 22, New York 


PS 
Primary Sources 
11 Bleecker Street 
New York 12, N.Y. 


RIS 
Research Information Service 
40 East 23rd Street 
New York 10, New York 


SLA 

SLA Translation Center 

The John Crerar Library 

86 East Randolph Street 
Chicago 1, Illinois 

Taylor and Francis Ltd. 

Red Lion Court, Fleet Street 
London, E.C. 4, England 


TIC 
Technical Information Company 
Patents Department, Chancery 


House 
Chancery Lane 
London, W.C. 2, England 
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DEPOSITORY LIBRARIES FOR TRANSLATIONS 


All s listed in Technical Translations as available from OTS may be obtained at the following 
libraries. 


Special Libraries Association yeorgia Institute of Technology The Pennsylvania State University 
Translation Center Price Gilbert Library University Park, Pa. 
The John Crerar Library Atlanta, Georgia 
86 East Randolph Street University of California 
Chicago l, is Massachusetts Institute of Tech- Engineering Library 
nology Libraries Los Angeles, California 
Carnegie Library of Pittsburgh Building 14 
4400 Forbes Street Cambridge 39, Mass. Library of Congress 
Pittsburgh 13, Pennsylvania Washington 25, D.C. 


THE OTS TECHNICAL REPORTS PROGRAM 


Inder Public Law 776, Slst Congress, OTS was established as a "clearinghouse" within the Federal Gov- 
ernment for the collection and distribution of scientific and technical information. Until recently, this pro- 
gram was limited essentially to c ection and distribution of reports of research of the Army, Navy, Air Force, 
Atomic Energy Commission, and other agencies of the U.S. Government, and the German technical papers captured 
after World War II. In July 1958 the program was expanded to include the collection and distribution of trans- 
lations of foreign technical literature. The OTS collection currently includes more than 200,000 documents. 


Two periodical journals are published to announce new material. These are: 


U.S. GOVERNMENT RESEARCH REPORTS, published once a month and sold by Superintendent of Documents, U.S. 
Sovernment Printing Office, Washington 25, D.C., at $9 a year ($2.50 additional for foreign mailing), $1 per 
single issue. As indicated by its title, this journal is used to announce the approximately 900 new research 


reports turned over to OTS each month by agencies of the U.S. Government for reproduction and sale to science 
and industry. 


TECHNICAL TRANSLATIONS, published twice a month in cooperation with the Special Libraries Association 
and sold by Superintendent of Documents, U.S. Government Printing Office, Washington 25, D.C., at $12 a year 
$4 additional for foreign mailing), 60 cents a single issue. This journal announces new translations avail- 
able from OTS, the Library of Congress, and from private sources. 


For further information on the OTS program, consult a Department of Commerce Field Office or write 
directly to OTS. 
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